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CHAPTER I 
INTRODUCTION 
Statement of the Problem.--Within recent years a sign1f1-
l1 cant trend in the writing of textbooks on biology has found its 
I Waf into the educational literature - that ot the so-called 
· unit plan or assignment to be referred to hereafter as the un1 t 
plan. 
It is the purpose of this thesis to compare five recent 
1 biology textbooks based on the un1 t plan and five on the 
1
1 
1
/ trad1 tional chapter type. In an effort to achieve this purpose I 
J an analysis has been made of ten biologies at the secondary- i 
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school level to determine: _ 
a. The topics treated. 
b. The amount of space and the percentage of ~ace 
devoted to each topic. 
The sequence of the topics treated in each text-
book. 
d. The various methods of presentation of the topic 
used in each textbook. 
e. The number and types of illustrations used for 
each textbook. 
f. The organization of the contents of the texts. 
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II ether studies in the field.--G• L. Hackett!/ made a :1 
I 
j thorough investigation of a number of States and cities to 
1 determine the best and most widely used textbooks of biology 
J basing his analysis upon those texts which appeared the great-
11 est number of times in the several courses of study. It is ot 
l interest to note that Hackett reveals in his study the tollow-
1 
l ing important tacts:Y 
II 
I 
1. That biology is taught in the high school generally 
at the ninth and tenth grade levels. 
2. That the courses are elective for the most part but 
are required in certain schools where the student's 
major sequence is in science. 
3. That in schools where there is no regular course in 
biology, the year's work in science is given over to 
the teaching of botany and zoology, usually one-half 
year each~ 
4~ That in schools where there are no courses in 
biology, botany, or zoology, generally a year is 
given to the study of general science. 
5. That many of the courses in general science include 
a study of plant and animal life. 
1/ Glenn L. Hackett, 1 A Comparative Analysis of High School 
Textbooks in Biology", Unpublished thesis, Universitl 2l 
Chicago, 1924, P• 9-11. 
gJ Ibid., p. 12. 
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Hackett!/ reveals further that forty-three cities through-
! out the Un1 ted States have courses in biology running tor the 
I 
1 whole school year and that these cities were a mere sampling of 
I 
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the ever increasing number of cities where biology is now being 
taught. 
Alfred C. KinseyY in his textbook on the Methods in 
Biology makes the following comment: 
It has been said that textbooks are sold and not 
chosen. The sales arguments range from the style of · 
the binding and the display of educational fads to 
bribes offered those responsible tor city or state 
adoptions. The published records of the Federal Trade 
Commission are some indication of the extent of this 
practice. 
There is evidence that most of the publishers 
would welcome an opportunity to sell books on the 
basis of their intrinsic· merits; but too many teachers 
are either not interested in the real quality of a 
text, or are unable to judge whether it embodies the 
objectives, organiza tion of subject matter, and the 
effective presentation which they, the teachers them-
selves, might be interested in having. 
The writer assumes for the reasons mentioned above that 
sales of textbooks are not reliable criteria in determining 
the educational value of such textbooks~ Accordingly, the 
texts for this particular study were picked at random. The 
five textbooks based on the unit plan are very recent as re-
vealed by a glance at Table 1, columns one and two, textbooks 
one to five. 
1/ Op. cit., P• 12-13~ 
i 
1 2/ Altred C. Kinsey, Methods in Biolo~, J. B. Lippincott 
l====c~JL==C=ompany, Chicag~~ - 1~3~ , p. 89. 
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the books selected for this study were taken from a list aug- 1 
gested by Alfred e. Kinsey11 and appear in the various tables I 
I including the following list in the order in which they were 
I 
I 
I
I obtained. The Roman numerals in tables 3-12 correspond .Ill to the 
1 
I Roman numerals of this list. 
I A: Textbooks on the Unit P'lan 
I. Kroeber, Elsbeth, and Wolff', Walter H. 
Adventures With . Living Things; D.C. Heath and 
' Company, New York, 1938, p~ xii + 798. 
II. Moon, Truman J., and Mann, Paul B~ 
Biology, Henry Holt and Company, New York 
1938, P• X f., 966. 
III. Meier, W.H.D., and Shoemaker, Lois Meier 
Essentials of Biology, Ginn and· Company, Boston, 
1938, p. vii + 725. 
IV. Fitzpatrick, Frederick L., and Horton, Ralph E~ 
Biology; Houghton Mifflin Company, Boston, 1937, 
p. xiv + 658. 
v. Smallwood, W.M. , Reveley, Ida L., and Bailey, Guy 
New Biologz; Allyn and Bacon, Boston, 1937, 
viii + 636. 
!/ Op. cit., p. 96. 
I 
I 
I 
I, 
II 
I 
I 
:, 
II 
I 
I 
,I 
• 
9 
I 
II 
! 
!j 
I 
II 
'I II 
II 
' 
/ 
I 
B: Textboo~s of the Tradi tionsl Chapter Trne 
VI. Gruenberg, Benjamin C. 
:I 
'I II 
II 
Biology and H~an Life; Ginn and Company, 
1925, pp. xi v "' 603. 
'I Boston~ 
VII. Hunter, George William 
Essentials of Biology; American Book Company,l91 
448 p. 
VIII. Moon, Truman J. 
Biology for Beginners; Heney Holt and Company, 
New York, September 1936, pp. viii ~ 664. 
IX. Peabody, James Edward and Hunt, Arthur Ellsworth 
Biology and Human Welfare, The Macmillan Company 
March 1924, pp. xii ~ 584. 
X. Eikenberry 1 W. L. 1 and Waldron, R.A. 
Educational Biology; Ginn and Company, Boston, 
1930, pp. viii ~ 549. 
Teaching positions held by the authors at the time of 
wr1 tin&. the books 
I. Kroeber, Elsbeth 
Chairuian, Department of Biology, James Mad1.eon 
High School, New York City. 
WolffJ Walter H. 
Chairman, Department of Biology and General 
Science, DeWitt Clinton High School, New York 
City. Also Instructor, School of Education, 
College of the City of New York. 
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II. Moon, Truman J. 
Head of the Science Department, The High School, 
Middleton, New York. 
)!ann, Paul B. 
First Assistant in Biologic Science and Head of 
Department of Biology, Evander Childs High 
School, New York City. 
III. Meier. W.H.D., Ph.D. 
Read of the Department of Biology, State Teachers 
College, Framingham, Massachusetts. 
Shoemaker, Louis Meier, Ph. D. 
Assistant Professor of Science, State Teachers 
College, Trenton, New Jersey. 
IV. Fitzpatrick, Frederick L. 
v. 
Associate Professor of Natural Sciences, Teach- I 
era College, Columbia University, New York. 
Horton, Ralph E. 
Chairman of the Department of Science, Seward 
Park High School, New York City. 
Smallwood, W .M. 
Syracuse University. 
Reverley, Ida L. 
Wells College. 
Bailey, Guy A. 
Genesea State. Normal School. 
I 
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VI. Gruenberg, BenJamin C. 
Formerly Head of the Biology Department in the 
Julia Richman High School, New York 
VII. George William Hunter, A.M. 
Head of Biology Department, De Witt Clinton 
High School, New York. 
VIII. Moon, Truman J. 
Middleton, N.Y., High School. 
IX. Peabody, James Edward, A.M. 
Head of the Department of Biology, Morris High ! 
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School, New York City. 
Hunt, Arthur Ellsworth~ Ph.B. 
Head of the Department of Biology, Manual 
Training High School, Brooklyn, New York. 
x. Eikenberry, W.L. 
Professor and Head of the Science Department, 
Trenton Teachers College, Trenton, New Jersey. 
Waldron, R.A. 
Professor and Head of the Science Department, 
State Teachers College, Slippery Rock, Penn-
sylvania. 
ObJectives and aims of the authors.-- In a study of this 
I kind one should not omit an investigation of the objectives 
I and aims of the authors which are usually found in the preface 
Ill to the various textbooks. c==c~-=="t-~-=-=-"===~=='· . · · 
!I 
The preface was first read through 
I 
I 
12 
II 
II • •=~~=•=J•=~cc=~-~-•~•=••c=•~=--••==-- -- -- .. -
I rapidly to obtain the gist and the first impression was noted. 
.. 
I 
~~ It was then read again less rapidly in order to check tor 
11 possible mlsinterpretations in the tirst impression. It a 
i sentence or part of' a sentence states or clearly refers to a 
biological principle it was noted as an obJective. 
l 
I 
I. 
I 
I. Kroeber, E •• and Wolff', W.H.l/ 
The authors are convinced that 11 the study of biology 
can be made an exciting adventure f'or the boys and 
girls who undertak,e it." They conceive: 
"this adventure as many faceted; it 
includes the explorer's interest in the 
living things of' this earth, every person's 
curiosity about the way in which plants 
and animals live, and a plumbing of the 
great generalization of' the science that 
touches upon man's welfare more closely 
than does any other. 11 
The book is divided into three parts. Part I deals w1 th 
the natural h1 story of the living things of this earth. 
11 Part 2, through the functional approach and organization 
of facts around simple concepts, gives the student an 
elementary understanding of the ways in which he himself 
and aJ.l other organism live and reproduce.• Part 3 deals 
With biological generalizations as advanced by schools 1n 
New York City and in other schools o"£ this country~ The 
authors state that they have eliminated difficult 
technical terms and have subordinated facts to ideas in 
!/ Op. cit., p. 1ii-iv. 
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order to give the student of biology a concept or idea 
that would lead to an understanding of the eubject. 
"Recent developments in the teaching of · 
biology have stressed the i nculcation of 
scientific attitudes and the development of 
the habit of using the scientific method wher-
ever it is applicable •••••• this is best achieved 
if it is not didactically presented. The text) 
therefore, has been carefully written so that it 
implies and incorporates the scientific attitude 
of mind and the scientific method of arriving at 
conclusions. 11 
It is the hope of the authors that biological principles 
are to be arrived at independently through problems, 
exercises, and classroom discussions. 
II. Moon, T.J., and Mann, P.B.1f 
In their Biology the preface is given to the Biology 
for Beginners in which the authors state their objectives 
as problems: 
1). 
2). 
That life presents a continuous series of 
problems. 
That the existence of any organism depends upon 
the solving of these problems. 
3). That the study of biology is, therefore, a 
dramatic experience. 
4). That the student is continuously sharing the 
difficulties or successes of the plants and 
animals which surround and affect him. 
!/ Op. cit., p. v. 
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5). That he comes to be an appreciative observer of 
his own human place on the state of life. 
The authors add further that "biology is a unit 
science based on the fundamental idea of development, 
rather than a forced combination of portions of botany, 
zoology, and hygiene.'' If this unification of biolop 
into an integrated whole, as a continuous process of 
living in relation to other living forms, can be acquired 
by the student he would undoubtedly get a new biological 
point of view. 
III. Meier, W.H.D~, and Shoemaker, L.u.!l 
In the Essentials of Biology, the authors have sought 
to keep continually in mind the interrelationShip of 
living things as follows: 
1). That each organism is a complete functional · unit 
2). It treats of the structure and the physiological. 
problems of the organism. 
3). Including the ways in which it performs the 
functions necessary for life in relation to its physical 
environment and to other organisms. 
It is the aim of the authors; first, to help the 
student to develop an interest in plant and animal life; 
second, to continue this interest when he leaves school 
either to take up his lite work or to delve more deeply 
I into the subject in college. 
I 
\ 1/ Op. cit., P• iii 
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IV. Fitzpat~~ck, F.L., and Horton, R.E.l/ 
The authors in their Biology hope to provide a "need 
which will lead to some understanding of the basic prin-
ciples .tbat govern affairs in our ·living world. 11 
the seven un1 ts deals w1 th a specific, fundamental prin-
ciple of biology. "Thus each unit provides student acti-
vities and experiences whiCh relate to a basic concept 
or group of concepts in the field of biology." With 
growing experience these concepts develop and become more 
meaningful. They are as follows: 
1). The interrelationships of organisms 
2). Specialization and division of labor among cells 
3). The unity and diversity of life 
4) • Life as an energy phenomenon 
5). Adaptations of behavior and structure 
6). Biological control of undesirable organisms. 
V. Smallwood, W.M., Reveley, I.L., and Bailey, G.A.&/ 
Tbe . authors have written their New Biologx 11 about the 
everyday world, the world that young people know and can 
enjoy when it is made meaningful and natural. 11 They have 
felt a need of encouraging the pupi1 to be independent 
I 
in h1 s stuay through the use of laboratory exercises, full! 
life prooesse~, pertinent pic- j page summary diagrams of 
1/ Op~ cit., p. iii-iv 
g/ Op. cit., P• iii-1v. 
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1 tures, and class discussions, with as little help from 
! 
I, 
II 
I' II ,, 
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the teacher in these activities as is possible. "The 
attitudes, habits, and skills of the true scientist can 
not be inculcated in any other way. Biology is (accord-
ing to these authors) the perfect science for the reali-
zation of this objective." The New Biology also deals 
w1 tb historical background and includes short biographies 
of the contributors to the field of biology. This human 
touch is very important for the completion of the under-
standing of science. Min this way the pupil is constantly 
stimulated to act as a scientist, to observe, explore, 
experiment, discover, · and apply the fascinating facts of 
biology f'or himself." The other objectives mentioned in 
the preface are: 
l) ~ The relation of human biology to public health 
2). Those factors which control mental health 
3). The vocational possibilities of' biology 
4). With possible avocational interest in the scienc • 
VI. Gruenberg. B.o.1/ 
Biology a11d Human Life 
"assumes that the tendency toward 
a unltied treatment (that is, the integra-
tion of the main divisions of biology) of 
more comprehensive principles, which is 
paralleled in other department of instruc-
tion, represents the most fruitful adjust-
ment of schooling to the rapidly growing 
body of' scientific knowledge." 
1, 
1 JJ Op. -------- ------------------- ----- . 
II 
II 
cit., p. v. 
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The following objectives complete the purpose of the 
book as stated in the preface: 
1). To emphasize the applications of science to human 
affairs. 
That knowledge must be acquired before there can I 2). 
be appiication. 
3). That the need of biology is important not only 
those who are not planning to continue their school work 
beyond the high school, but also for those who are plannin 
to continue their studies in college or professional 
schools. 
VII. Hunter, G. W •.!/ 
In his Essentials of Biologx the author states that 
the understanding of man through the physiological prin-
ciples of the organic world is the most important objec-
tive of the book. He holds that "the functions of all li-
ving things, plant or animal, movement, irritability, nu-
trition, respiration, excretion, and reproduction, all of 
these as they relate to man• should be included in the 
study of biology. Since many of these physiological 
precesses are difficult even for the advanced students 
in biology to understand, demonstrations with simple 
living forms become imperative. As a result, "the 
1 principles of physiology, after being applied in experi-
1\ J/ Op. cit., p.5-7. 
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ment to plants and animals, emerge in final clar1 ty when 
applied at the last to man, --the most complex of all 
. living things." Two important aims are mentioned by the 
li il 
il 
i 
I 
I 
author as follows: \ 
1). The need tor repetition of the important pri n- I 
I 
ciples each time from a slightly different point 1! 
of view until the fundamental truths on which 
the science of biology is built, are acquired 
by the students. 
2). That biology should be taught in the first year 
high sChool for at this time the mind is plas-
tic and impressionable, and the student is re-
ceptive to the message of applied biology. 
It is peculiarly true of biology that its relations 
to human life are so numerous and intimate that almost all 
people find pleasures and opportunities in the pursuit of 
it, particularly in certain directions. The recognition 
of this need of applied biology in our schools is seen 
in many way~ as for example: 
11 pr1vate and public hygiene, the message of protectiv 
medicine and sanitation, the story of pure milk, and 
of pure water and what they mean to the community ••• 
the allied topics of conservation of plant and an1mal 
life, the destruction of harmful plants and animals, 
the relation of insects and other animals to the 
spread of disease, and the work of civic and govern-
ment departments of nature's gifts and in the preser-
vation of national health should be treated 1n their 
relation to man.• 
il I 
·/! - I 
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VIII. Moon, T.J.!/ i 
- I 
II 
I 
I 
I 
I 
I 
One of the aims of the author in his Biology for Be-
ginners is to g1 ve the general truths first and leave the 
exceptions to the latter part of the book. The author 
does not wish to sacrifice accuracy for simplicity, but 
he states that every effort has been made to avoid encum-
bering details that would hinder an understanding of the 
subject matter. In addition to the above aim, he em-
phasizes the following factors: 
1). That biology is a unit science, based on the 
fundamental idea of development, rather than the forced 
combination of portions of botany, zoology, and hygiene. 
2). That simple line drawings help to simplify 
matters of structure. 
3). That collateral reading, and first hand informa-
tion through observation and experimentation are more val-
uable to the student than copying diagrams from the book. 
IX. Peabody, J .E. 1 and Hunt, A. E. y 
The authors in their Biology and Human Welfare are 
convinced •that much more emphasis should be placed on 
the functions of living orgariisms as contrasted with their 
structure and that a ££mparative stugy should be made ot 
plants, animals, and the human body." They have revised 
li 
lj !I Op. cit., p.v. 
\ gj Op. cit., p. v-viii. 
===--=---=II_ ----= ====--::.-=------- - = == 
I 
I 
I 21 
-:-.::.. -::-::.:::-:_:· ::;-:.;:-=::;-_]===::"0::::::-=:==--.:= -_:-__ :::·::;::-_-::::::.7:::-:.7.:=-::.:::.:::.:.-.:-_·;;-:-_:-::.:::c.:-::-.. · .. :.:::-::::·=::,=-=-·~-===-=-=--====:.:7.::: :-:::.:.: .. -:::.:c-.:=:=-::..:...-.::.-.-_---=--::...::.::::=-=.:==:== -- ~ 
I their book on an entirely new plan of organization to 
include the following features: 
1). That a given function, for example, digestion or 
respiration, can be presented more effect~vely by con-
sidering in turn how the process is carried on in plants, 
in animals, and in the human body than by studying plants, 
animals, and man as separate units and completely the 
study of one before taking up the study of the others. 
2). The dominating purpose throughout this book is 
to show the intimate relation of biological science to 
human welfare. 
3). The material of the book has been carefully 
tested-in the classroom. 
4). Laboratory work is the most important in arous-
ing the interest of pupils and in fixing in their minds _ i 
essential facts and principles. · 1 
I 
5). By the use of summaries and review questions ! 
pupils · can be held to a stricter account for the prepara- 1 
I 
tion of their lessons and for retention of the essentials i 
in each important topic. 
X. Eikenberry, W.L., and Waldron, R.A.ll 
"Education is essentially a subdivision of biology; 
it deals w1 tb methods of modifying the behavior of o:r-
ganisms. The fact that organisms are ourselves and that 
we are intensely interested in problems of human behavior 
1/ Op. cit., p. iii-iv. 
--------
- ·----------- ~------··---- - . 
does not at all remove education from the domain of 
biological law." 
The specific purpose of the course in educational 
biology •••••• is to supp1y the needs of students who will 
continue their study of biology in college an~ may 
possibly make it his major work •••••• tbat the student is I 
interested in biology for its immediate use as an intro- 1J 
duction to such subjects as hygiene, nature study, physical\ 
I 
I 
education, psychology, sociology, and child study (and if i 
I a teacher) in its later practical value in the schoolroom, , 
I 
' 
in assisting in the solution of problems of behavior." 
Other important objectives are the following: 
l) ~ To adjust our own behavior to environment and 
to understand the behavior of others. 
2). To stress the physiological rather than the 
anatomical point of view. 
3). That great value is given to demonstrations when 
carefully planned and executed. 
4). That a liberal use of visual aids is an importan 
adjunct to the laboratory work. 
Interpretation 
Nearly all the authors state in their prefaces the need 
of the integration of knowledge of plant and animal life in 
relation to human progress; this is especially true with eight 
of the textbooks (Kroeber and Wolff, Moon and Mann, Meier and 
____ ll_ Shoemaker, Fitzpatrick, Gruenberg, Hunter, Moon, and Peabody 
---------r 
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I and Hunt) I 
i The · aims to give practical problems through Vi sus~ aids, 
j exercises, laboratory work, class discussions, and collateral 
j. readings are found especially in Eikenberry and Waldron, Moon, 
Peabody and Hunt, Moon and Mann, although the others imply the 
same thing in the exercises at the end of each Chapter. 
Undoubtedly, all the wroters intended their books to be of 
value in stimulating an interest in biolo.gy. This factor is 
specifically mentioned in the prefaces of Meier and Shoemaker 
and -Smallwood, Reverley, and Bailey's texts. 
Survex 
Table I, on the following page, gives a survey of the ten 
textbooks on biology analyzed in this study. It shows date of 
publication, number of pages devoted to the actual text, sup-
plementary or unrelated material, bibliograpey; total number 
of pages and the number of references given for each book. 
The purpose of Table I is to make the date therein more compa-
rable for this investigation. 
By reading from left to right, beginning with the first 
II column we note that: 
I 
I 
Textbook I was published 1938, w1 tb 
I 
' i 
I 
I 
I 
\ 
I 
i 
! 
772 pages of actual text, six pages to the preface, seven 
pages to the table of content, no pages to the appendix and 
glossary, 26 pages to the index, none to the bibliography, and 
the total number of pages for the book is 811 pages w1 th 374 
separate references. By reading horizontally for each text-
book a eompar1 son may be made as to the number of pages g1 ven 
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~ Eof rz.< 
2 00 H Eof r:s:l...:! 
&1 Eoftll ~p 
Eof A~, 
A. I 1938 
II 1938 
III 1938 
IV 1937 
v 1937 
B. VI 1925 
VII 1911 
VIII 1926 
IX 1924 
X ~930 
TABLE I. Date of publication, the Number of -Pages 
Devoted to the Actual Text, the Supplementary 
Material, the Bibliography, the To:tal Number 
of Pages, and the Number of References for 
Each Textbook Analyzed. 
Eof t! &1 
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772 6 7 0 0 26 0 811 374 
866 6 2 20 42 38 2 976 689 
674 4 4 0 26 25 0 732 100 
611 e 6 0 14 32 1 672 274 
566 4 4 4 32 32 2 644 282 
592 11 3 0 0 11 0 617 323 
424 10 2 0 0 12 0 449 347 
634 6 2 13 0 17 0 672 923 
554 10 2 14 0 12 4 596 56 
528 6 2 0 ~0 ~~ 0 557 267 
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II ' 
1
1
1 
to the same kind of material. 
II Textbook II, based on the so-called unit plan, has a total 
I
I of 976 pages, and devotes 866 pages to the actual text. Second 
in rank in the total number of pages and actual text is Text-
1 'book I containing 81~ pages of w~ch 772 pages are actual text. j 
Textbook VII, based on the traditional chapter plan, has the 
lowest rank, with 424 pages of actual text. All other texts 
may be compared in the same w~. 
Supplementary material compared.-- In every book there is 
a great deal of supplementary material such as the preface, I 
lj the table of content, the appendix, the glossary, the index, 
I 
ll 
and the bib~iography which while not bearing directly on any 
particular topic is nevertheless an important adjunct in the 
organization of the book~ Since plates, diagrams, illustra-
tions, and graphs have a more direct bearing on the subject 
or matter at hand, the wri t ;er does not include them in the 
unrelated material. 
The amount of space devoted to supplementary material 
was determined by counting the number of pages given to it for 
each textbook~ Table II, on the following page, is an out-
growth of Table I to show the number of pages devoted to 
supplementary material for each of the textbooks analyzed in 
this study as follows: the preface, the table of content, 
the appendix, the glossary, the index, and the bib~iography 
found in the order given in practically all the texts with • 
the exception of the bibliography. 
II 
I 
KINDS 
OF 
SUPPLEMENTARY 
MATERIAL 
PREFACE 
TABLE 
OF 
CONTENT 
APPENDIX 
GLOSSARY 
INDEX 
BIBLIOGRAPHY 
TOTAL 
MEAN 
TABLE II 
Number of Pages Devoted to 
Supplementary Material 
TEXTBOOK 
I II Ill IV v VI VII 
6 6 4 8 4 11 10 
7 2 4 6 4 3 2 
0 20 0 0 4 0 0 
0 42 26 14 32 0 0 
26 38 25 32 32 11 12 
0 2 0 1 2 0 0 
30 110 59 61 78 25 24 
6. 5 18.~ 9.8 JO.l 13.0 4J. 4.0 
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VIII IX X & ~ ~ 
0 ~ 
E-t < 
6 10 6 71 7.1 
2 2 2 34 3.4 
13 14 0 51 5.1 
0 0 10 124 ]2.4 
17 12 11 216 21.6 
0 4 0 9 .9 
38 42 29 505 50.5 
6.3 7.0 4.8 83.9 8.39 
I' 
I 
I 
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1 The bibliography in Te~tbook II is found after the table I 
I . 
/ of content; in Textbook IV it precedes the glossary; and in 
I 1 Textbooks V and IX it follows the appendix. 
Interpretation.-- Reading the unrelated material horizon-
tally from left to right in Table II it is easy to compare the 
amount of space given to text. For example, Textbook I gives 
six pages to the preface, Tex~book II also devotes six pages; 
Textbook III, four pages; Textbook IV, eight pages; Textbook 
I V, five pages; Textbook VI, eleven pages; Textbook VII, ten 
/ pages; Textbook VIII, six pages; Textbook IX, ten pages; 
Textbook X, six pages, with a total of 71 pages given to the 
1 
prefaces of all the texts. This total is found next to the 
I 
'I 
1 
last column. A total of 34 pages are given to the table of 
I I content, w1 th an average of 3.4 pages, etc. A grand total of 
,j 505 pages devoted to unrelated material are found in all the 
I
! texts, w1 th an average of 50.5 pages. 
li We can readily see b;y reading from top to bottom in Table 
II II the number of pages g1 ven to each kind of material for all 
1
1 the texts; thus in Textbook I, six pages are g1 ven to the pref-
1 ace, seven to the table of contents, none to the appendix and 
I the glossary, 26 to the index, none to the bibliography, w1 th a 
total of 39 pages and a mean average of 6.5. A total of 110 
pages are given to the unrelated material in Textbook +I, with 
a mean average of 18.3, and only 24 pages (4.0) to Textbook 
I VII; 25 pages (4.1) t o Textbook VI. 
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I 
11 
I 
I 
I 
I Moreover, it is interesting to note by reading Table II, 
li that Textbook I gives no space t o the appendix and 
!J This is also true for textbooks VI and VII • 
. I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
the glossary. 
I 
I 
I 
i 
! !1 
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II CHAPTER II il 
1: 1: 
1'1 I SEQ,UENCE OF TOPICS, METHODS USED IN 
1j THE PRESENTATION OF THE TOPICS, ILLUSTBA-
I TIONS USED, AND THE ORGAN! ZATION OF THE 
I flle Pumos:0::~:: :;:~- flle purpose of this chapter 
is to compare tbe sequence of topics followed in the different 
1 textbooks and to detennine to what extent any particular se-
1 
1 quence is followed. Three other phases of the problem will be 
I 
I taken into consideration in this chapter; namely, an analysi s 
of the methods used in presenting the topics, the types of 
illustrations found in each text, and the organization of the 
contents of the textbooks. 
Method of Handling Material.,.-- The contents of the dif-
ferent texts were examined to determine the relative amount of 
space devoted to each of' the different topics. The sequence 
of' the topics as found in each text was tabulated and compar-
isons made. The pages for each topic are totaled to show the 
I amount of' space given to it. Illustrations such as diagrams, 
J graphs, charts and plates were counted as subject matter be-
l cause they have a direct reference to the subject at hand; :f'or, 
, I according to an old Chinese prover')J!/ 11 a single picture is 
I 
!I worth ten thousand words of description. 11 The number of' pages, 
II 
! !/ Dorothy E. Huebner, 0A Comparative Study of the Ef:f'ective-
1 ness of Models, Charts, and Teacher's Drawings in the Teaching 
of Plant Structure. 11 School Science and Mathematics (January~ 
1929), 24: 65-70. 
,, 
II 
'I I· 
li 
/
1 the percentage of space as well as the number of schematic 
I 
I 
I 
draWings and plates devoted to each topic in any one textbook 
may be found in tables 3-12. In order to conserve space in 
the tables it was found necessary to use Arabic numerals for 
the chapters instead of Roman numerals as given in each text-
book. An analysis was also made of the different methods used 
by the authors in the presentation of the topics. Since diffe 
ent arrangements of topics are found an attempt was made to 
account for this. 
Sequence of Topics.-- By referl"ing to tables 3-12 one can 
I readily see how the various topics are treated in the order 
I 
II 
I! 
I! 
I! II 
II 
I' I 
I 
I 
I 
i 
I 
I 
/ 
given in each text. There is a tendency for the various author 
to elaborate some topics more than others as revealed by an 
examination of the tables mentioned above. : The writer assumes 
1 
i 
II 
!I II 
in this particular study that a topic which receives a larger 
amount of space 1 s considered more important than one which 
I 
I 
receives a smaller amount. At the top of each table 1 s the 
number of the textbook, followed by the purpose for whiCh the 
table was constructed. Each table is divided into five I 
columns: column one, for the title of the topic; column two, II 
I the total number of pages devoted to each topic; column three, 
30 
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visions of plant, animal, and human biology. Practically all 
the texts begin with the traditional Co~gsition .of Li.ving 
Things or Living or.Lifeless Thiggs Compared. Notable excep-
tions are textbooks I and IV. A survey of the many living 
things on earth is given in Part I of textbook I, and in 
textbook IV, Unit I, the changing environment. It must be 
understood, however, that the three main divisions mentioned 
above are not separate and distinct, but integrate more or less 
with one another. This integration of topics will be con-
sidered in Chapter III. 
~es of Illustrations Presentede-- An examination of 
any textbook in biology -- and this is true for other fields 
of science -- will reveal the extent to which diagrams, graphs, 
maps, and pictures are used. In the category of pictures are 
included photographs and prints of all kinds. In addition to 
the pictures given in the texts, many are available to the 
teacher of biology for supplementary visual aids from numerous 
sources at nominal price. Moreover, photography has become so 
universal an art that good pictures are obtainable f or almost 
any purpose. No attempt is made by the writer to evaluate 
the above mentioned visual aids. However, the reader is 
referred to any standard texts or periodicals on vi sual 
education in the list suggested by Harl R. Douglass!/. In the 
----- -·--
!/Harl R. Douglass, Modern Methods in High School Teachin~ 
Houghton Mifflin Company, Boston, 1926, p. 236-240. 
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I 
II 
I 
I 
chapter on the Technique of Using Visual Aids, Douglass states 
that:Y 
"Diagrams should frequently be employed to 
give organization and summary, to establiSh associations, 
and to furnish more permanent means than spoken words 
by way of aiding retention. All of these different 
forms of graphic representation have their value in 
that we can envisage at a glance a large number of 
facts that would otherwise battle any mind to deal 
with when presented seriatim." 
The total number of illustrations for each book was II 
IJ determined by counting the number of figures devoted to it. 
j 
I 
I The illustrations are classified as line engravings and half-
tones to be referred to hereafter as schematic drawings and 
plates respectively. The half-tones are reproductions of 
shaded line drawings or photographs. The writer did not attemp 
to count the number of separate illustrations found in each I I 
I 
The numbers in ~~ 
columns four and ti ve in tables 3-12 indicate the number of I 
schematic drawings and plates devoted to the several topics in j 
figure in any one textbook used in this study. 
any given book. The total number of illustrations for any 
book is obtained by adding the totals of columns four and five. 
Organization of the Contents of the Texts.-- Biology not 
infrequently is made unattractive by generalizing too early in 
the chapters. A far-reaching general principle can not be pro-
perly appreciated or even acquired unless presented against a 
background of general information. Moreover, sufficient oppor-
1 1/ Op. cit~, p. 230. 
I 
I 
I 
I 
d 
II II 
II II 
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11 tunity for the student to put his biology to use in everyday 
/i life must be provided by additional related activities. Samuel 
'I II Chester ParkezJI states that 
! 
I 
II 
1/ 
I 
I 
I "Since 1900 there has been a very radical change in the general attitude toward provisions for ind1 vidual 
differences. In fact, in contrast with the general in-
difference which preceded the present period is marked 
by enthusiastic endeavor not only to modify or supplement 
the simultaneous methods but also to provide for individu 
differences by the organization of special schools and 
classes (or by providing in the text used sufficient op-
tional related acti vi tiesl integrated and wi tb increasing 
difficult problems) for students of different types of 
ability and interest." 
In this particular study an attempt is made by the writer 
to determine to what extent, if any, the organization of the 
contents of all the textbooks may be adaptable to individual 
differences. This analysis is made by examining the contents 
of each text, aided by suggestions or references found in the 
preface, reviews, and literature issued by the publisher of 
the text. 
Units :or chapters .in textbook I analyzed.-- Textbook I 
is divided into three parts: Part I consisting of 11 chapters 
is based on the trad1 tional chapter plan and is preceded by an 
overview or survey; Part II1 also preceded by an overview, 
has nine un1 ts, while Part III bas six units. The overviews 
mentioned above are meant to provide a survey of the material 
to be considered in Parts I and II. These are given to ac-
1 !I Samuel Chester Parker; Methods in High School Teaching, 
I Ginn and Company, Boston, Revised Edition, 1920, p. 367. 
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Table 3. Distribution of Topics in Textbook I the Number of 
P.ages, the Percentage, the Number of Schematic Drawings 
and Pl t D t t E h T i a. es ·evo ed 0 ac op: e. 
N -- . .. : 1 IHO IH 
0 O-M m 0 Topic m .p f-4~~ f.tG> s:: f.tm 
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(1) 12J (3) J4l ( 5) 
.Part I: The Many Living Things on 
Earth 
Overview 12 1.6 0 10 
Chapter 
1. Sorting of' Animals and Plants 12 1.6 0 5 
2. Getting Acquainted with Mammals 11 1.5 0 10 
3. Getting Acquainted with Birds 15 1.9 2 11 
4. Getting Acquainted with Rep-
tiles ~d Amphibia 14 1.8 1 11 
5. Getting Acquainted w1 th Fishes 8 1.0 1 6 
6. Getting Acquainted with In-
sects 21 2~6 2 15 
7. Getting Acquainted with Other 
Arthropods 9 1.1 0 8 
a. Other Invertebrates 17 2.2 0 13 
9. The "Invisible" Organisms 9 1.1 2 4 
10. The Plants Without Flowers 11 1.4 1 8 
11. The Flowering Plants 18 2.3 0 23 
Part II: How Plants and Animals Live? 
' 
Overview-The Biologist in the La-
bora tory 9 1.1 0 6 
Unit 
1. What Animals and Plants Have 
in Common? 24 3.1 11 4 
2. How Do Plants and Animals Ob-
ta1n Their Food? 33 4.3 12 1.2 
3. HolY Do Plants and Animals Use 
Their Food? 37 4.6 . ' 3 22 
4. How Do Living Things Prepare · 
Food So That It Can Be Used 
For Assimilation and Oxidation? 29 3.7 10 3 
5. How are the Needs of Cells 
Suppl.ied in Plants and An1mal.s? 68 8.2 26 14 
6. How Do Living Things Behave 
as They Do? 50 6.5 1.5 1.4 
7. How Do Living Things Reproduce? 53 6.8 16 27 
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~ 11. ~ttl A · ~11. 
a. How are Plants and Animals 
Fitted to Survive? 39 5.1 4 23 
9. What Methods Man Use in the 
Struggle w1 th Other Organisms? 48 6.2 7 23 
Part III: Great Generalization in 
Biology 
10. There is Un1 ty in All Li v1ng 
Things 23 3.0 8 7 
11. There is a Balance of Life on 
· This Planet 38 5.1 2 27 
12. Constant Change is Characteris-
tic of the Earth and Its Inha-
b1tants 38 4.9 4 24 
13. The Organization is the Products 
ot Its Hered1 ty and Environment 
Working Together 49 6.3 19 24 
14. The Accumulation of Small Chan-
ges Throughout the Ages Has Pro-
duced the Many Types of Today 47 6.1 6 26 
15. The Future of Mankind is Rich 
With Possibilities of Better-
ment 29 3.7 6 19 
Total 772 99.0 158 399 
--------------- ~ 
quaint the students w1 th the problems that confront all 
biolog1 sts whether in the field or in the laboratory. Directio · 
for the study of the text is also provided in the preface. Fuz-
ther instructions are found in the introduction to the study 
of Part II. All units are followed by question problems two 
to five in number. For example, Unit I is followed by two 
problems as follows: 1). How Do Living and Lifeless Things 
Differ from One Another? 2). What have Scientists Learned 
about the Protoplasm Common to Animals and Plants? 
TyPes of illustrations presented.-- There are 557 
illustrations of various sizes in black and white, of whiCh 
only three are full page size. The frontpiece, the only full 
page reproduction of a photograph, is entitled: "Modern Man 
and Ancient (Fossil) Life Meet Above an Iowa Cornfield," and 
the two schematic drawings are the "Map Showing the Migration 
Routes• of ten different species of birds and "Life Throughout 
the Ages of Earth History" showing the . various types of animals 
found in these different ages. In addition to the name and 
legend at the bottom of each illustration, letters of the 
alphabet or words, with or without guide lines, are used to 
show the position of structures mentioned in the text or legend 
The schematic drawings or plates usually appear on the same 
page with the text material they illustrate. No colored plates 
are given. According to the autho~, "the illustrations have 
!/ Op. cit., p. iv. 
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been carefully chosen to form an integral part of the text. 
Many of them may be used as a basis for questions a~d exercises. 
Reading table 3 from left to right, columns four and five, we 
can readily see the number of schematic drawings and plates 
that are given to a topic. For example, in "The Biologist 
Afield," Part I, ten plates are given and no schematic drawings, 
and so on for the others. 
Organization of Content.-- This text is conveniently 
divided into three parts. The first part with 157 pages deals 
with the comparative study of the many living things of this 
earth; the second part with 390 pages is devoted to the how 
plants and animals 11 ve, and the last part w1 th 225 pages deals 
1 
with the great generalizations of biology. At the end of each I 
chapter are exercises for teacher's demonstrations or class 
experiments, problems for classroom discussion, and finally 
activities for the junior biologist of sufficient scope to 
care for the needs and interest of the most ambitious students. 
All new technical words are italicized and are defined in the 
text When they first appear. Included are extensive reference 
lists given after each chapter and unit of the text. There are 
no glossary and appendix. An index is included at the end of 
the text, and figures in bold-face type are used to indicate 
the pages where definitions and pronunciations occur. Those 
marked with one or more asterisks indicate where illustrations 
occur in the text. 
======~F=========--=-=-=-=-~~--========= 
I 
I 
37 
Table 4. Distribution of Topics in Textbook II the number of 
pages, the percentage, the Number ot Schematic Drawings 
and Plates Devoted to Each Topic. 
Topic 
Un1 t One. Fundamental Likeness of 
All Living Things 
Chapter 
1. Introduction 
2. Living Things: Their Like-
ness and Their Problems 
3. Elements: The · Alphabet of 
. Living Things 
4. J!:xperiments with Compounds: 
Biology's Building Materials 
5. Protoplasm, the "Bios" ot 
Biology 
Un1 t · Two. How Plants Solve the 
Problems of Life 
6. Roots: Their Structure and 
Function 
7. Passage of KateriSJ.s 
Through Living Membranes 
8. Forms ot Stems 
9. Stem Structure and Functions 
10. Leaves: Their Form and Struc-
. ture 
11. Leat Functions 
12. Flowers: Pollination and 
Fertilization 
13. Fruits and Their Uses 
14. The Structure of Seeds 
15. Germination 
16. Flowerless Plants 
17. Uses of Plants 
18. Forests and Their Value 
Un1 t Three. How Invertebrates 
Solve Their Problems of Life 
19. Protozoa 
20. Metazoa 
21. Simple Invertebrates 
22. Arthropods 
23~ Insecta: A Type Study 
2 
5 
8 
12 
13 
12 
2 
13 
17 
10 
19 
11 
12 
13 
10 
9 
10 
23 
18 
13 
2 
10 
9 
18 
13 
14 
0.2 
0.6 
0.9 
0.2 
2.0 
1~2 
2.2 
1.3 
1~4 
1.5 
1~2 
1.1 
1.2 
2.7 
2.1 
1~5 
0~2 
1.2 
1.1 
2~1 
1~5 
1.6 
0 
0 
1 
1 
0 
3 
0 
7 
7 
5 
6 
4 
3 
4 
3 
3 
2 
7 
8 
2 
0 
5 
2 
6 
3 
5 
0 
0 
1 
0 
1 
0 
0 
2 
0 
1 
5 
2 
1 
2 
3 
0 
2 
7 
4 
5 
0 
0 
0 
6 
2 
3 
38 
39 
Table 4. ( oonti.nued) 
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24. Lepidoptera and Other 
Orders of Insects 22 2.6 5 7 
25. Insect Control 11 1.3 2 7 
26. Classification of Plants 
and Animals 7 o.a 0 1 
Unit Four. Vertebrates Have Lite 
Problems Similar to Those o:r 
the Lower Animals 2 0.2 0 0 
27. Introduction to the Vez-
tebrates 5 0~6 2 0 2a. Fish 20 2.3 a 4 
29. The Frog 22 2.6 a 1 
30. Amphibia 7 0~8 1 2 
31. Reptiles 15 1~7 1 6 
32. Birds: Their Structure and 
Adaptations 16 1.9 5 2 
33. Bird Habits 14 1.6 2 3 
34. Bird Value and Protection 17 2.0 0 7 
35. Mammals 14 1.6 l 5 
Unit Five. Life Brings Relation-
ships Between Plants and 
Animals and Between Organ-
i ems and Their Inorganic 
0~2 Surroundings 2 0 0 
36. Interdependence o:r Plants 
and animals 12 1.3 3 1 
37. Effect o:r Environment on 
Living Things a 0.9 0 3 38~ Animals and Plants at Ho~e· 12 1.3 0 6 
Unit . Six. Plant and Animal Life 
Through the Ages Has Con-
stant1y Become More Complex 2 0~2 0 0 
39. The Facts of Racial De-
velopment' Through the Ages 17 2.0 3 7 
40. The Method of Racial De-
velopment 13 1.5 0 5 
41. The Development of Man 10 1~2 1 3 
Un1 t Seven. Man Has Similar Bio-
logical. Problems 2 0.2 0 0 
42. The General Structure of the 
Hwnan Body 16 1~9 8 4 
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43. Food 28 3.2 0 12 
44. Nutrition 19 2.2 8 0 
45. Respiration 13 1.5 4 0 
46. Circulation 16 1.9 6 0 
47. Ductless Glands 12 1~3 2 4 
48. Excretion 8 0.9 4 0 
Unit Eight. The Life Problems ot 
Man are More Complex than 
those of Other (Organisms) 
Animals Because of This More 
Complex Nervous System · 2 0.2 0 0 
49. The Nervous System 16 1~9 6 0 
50. The Sense Organs 11 1~3 3 0 
51~ Tobacco ·and Table Beverages 6 0.7 0 0 
52. Alcohol in Relation to 
Biology 17 2.0 5 1 
Unit Nine. Man Solves Biological 
Problems and Makes Adjustments 
With His Environment 2 0.2 0 0 
53. Hygiene for Health 16 1.9 2 4 
54. Conquest of Disease 20 2.3 3 4 
55. Insects and Disease 15 1~7 3 7 
56, Civic Biology li 1~3 0 6 
57. The Biology of Heredity 28 3.2 5 13 
58. Conservation of Natural 
Resources 36 4.2 4 25 
Unit Ten~ Biology Contributes to 
. World Progress 2 0.2 0 0 
59. Some Famous Biologists 
and Their Contributions 16 1.9 0 12 
60. The Biology of Tomorrow a 0.9 0 3 
Total 866 99~4 192 212 
-
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The unite in textbook II analyzed.-- Textbook II has 60 
chapters which have been grouped into 10 unite. Each un1 t 
I' 
deals with a biological principle or generalization, for example~ 
Unit One, on the Fundamental Likeness of All Living Things. I 
This is followed by a survey on a separate page. Introductory 
remarks, which are italicized, are given to the text of each 
chapter in all the units. For example, in chapter I, entitled 
"The Introduction," the following remarks are g1 ven: 
"You are now beginning what for most of you will 
be the first course in science. It should be an en-
.joyable experience. As in other subjects, you will 
deal w1 th ideas, but in biology these ideas will be 
based largely upon demonstrable facts. To the extent 
that you insist upon evidence that you can see, hear, 
smell, taste, or feel, you will develop original, 
first hand judgments." 
These introductory remarks are intended to be thought-
provoking, to interest the student in his work, and to focus 
his attention on the problems of the topic under each chapter. 
Types of illustrations presented.-- Out of a total of 406 
illustrations of various sizes given to this text, 11 are full-
page plates and 20 full-page schematic drawings. Letters of 
the alphabet or words with broken guide lines are used to 
designate the structures in schematic drawings. Each drawing 
using letters is keyed in the legend beneath the diagram. Some 
of the schematic drawings are unusually large so that the 
relationship of parts can be more easily shown. These can be 
projected on a translucent screen by means of an opaque pro-
jector. No colored plates are found in the text. 
=---=-=-=--==-=-=-#===--=====--=-=-=========-===-:=--==== ==~ 
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organization of contents.-- This text has been reviewed by 
a committee on textbooks for the National Association of Biology 
Teachers and its findings have been recorded in the American 
Biology Teacher.!! A few excerpts are given herein. 
"This text is a revision of a successful edition 
that has been in use almost a decade. Its present re-
vision attempts to follow its predecessor Biology for 
Beginners which have questions of a selected nature at 
the end of each chapter. In addition there are reference 
lists on chapter topics ••••• The text possesses a refer-
ence list, a fully elaborated glossary of terms and a 
valuable appendix of safety procedures ••••• The sixty 
chapters are arranged in ten units. The authors have 
striven to convert an encyclopedic text with its wealth 
of detail and facts into a book which might stem from 
the apperceptions of the pupil. The great mass of facts, 
the scope of the approach to each unit, make a thorough 
mastery somewhat difficult ••••• the first fifty pages deal 
with the fundamental likenesses of all living things. 
Four hundred and twenty-five pages are devoted to the 
physiology, morphology, and economic importance of plants, 
invertebrates and vertebrates. (The last four hundred 
pages are given to biology in relation to man, such as 
racial development, human physiology, hygiene, sanitation, 
.Mendel's laws, ete.) 11 • 
The units in textbook III analyzed.-- Textbook III with 
56 chapters are arranged under 10 units. As in Textbook II, 
each unit deals with a biological principle or generalization. 
For example, Un1 t I, on 11 '1'he Interdependence of Living Things. 11 
A short excerpt follows each topic head throughout the text-
book. The excerpts, biological in nature, are taken from 
various sources. The following short verse by Tennyson, found 
in Chapter 14 of the text, is an example: 
!/ The National Association of Biology Teachers, 11 The American 
Biology Teacher", (March, 1940) 2: 156-157. 
======-= ,...,-o--,-,----c-======-=-=--::::c-. -----·-- -- --
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Table 5. Distribution of Topics in Textbook III the Number of 
P.ages, the Percentage, the Number of Schematic Drawings 
and Plates Devoted to Each Topic. 
Topic 
Unit I. The Interdependence of 
Living Things 
Chapter 
1. Introduction 
2. L1 ving and Lifeless Things 
.Un1 t II. The Transformation of In-
organic Matter into Organic 
Substances 
3. Composition of Living Things 
4. The Manufacture of Food 
5. Protoplasm and the Physical 
Basis of Life 
Un1 t III. The Relation of Animal 
Organisms to Their Environment 
6. Insects · 
7. Plant Lic.e, Bugs, and Beetles 
8. Butterflies, Moths, and Flies 
9. Bees · 
10. Animals w1 th Jointed Limbs 
Un1 t IV. Green Plants as Food Manu-
:tacturing Organisms 
11. The L eat 
12~ Stems 
13~ Roots 
14. The Flower 
15. The Fruit 
16. Seeds and Germination 
.Unit v. Class1:f1cat1on of Plants 
and Their Relation to Their 
Environment 
17. Classification of Plants 
18. Simple Forms of Plants: 
Thallophyta 
19. Mosses: Bryophyta 
20~ Ferns: Ptridophyta 
21. Seed Plants: Spermatophyta 
22. Classification of Angiosperms 
8 
10 
9 
8 
11 
12 
10 
15 
10 
17 
14 
12 
8 
8 
a 
10 
4 
19 
3 
7 
9 
28 
1.2 
1~5 
1~8 
1~5 
2.2 
1.5 
2.5 
2.1 
1.8 
1~2 
1~2 
1.2 
1.5 
o.-s 
2.8 
.5 
1~0 
1~3 
4.1 
2 
3 
2 
2 
7 
7 
10 
9 
4 
4 
13 
12 
4 
6 
9 
6 
0 
7 
2 
3 
3 
2l. 
4 
9 
4 
0 
0 
1 
3 
2 
4 
10 
0 
2 
2 
2 
1 
0 
1 
2 
0 
0 
1 
5 
43 
Table 5. {continued) 
; 
Topic 
Unit VI. Clase1:f1ca.t1on of Animals 
Their relation to Their En-
vironment 
23. Cla.ss1f1cat1on of Animals 
24. The Amoeba and Their 
Allies: Protozoa 
25. Sponges: Porifera 
26. The Hydra and Their Allies: 
Coelenterata 
27. Flatworm and Their Allies 
28~ The Earthworm: Annelida 
29. Starfishes and Allies: 
Echinodermata 
30. Clams and Some Allies: Mollusca 
31~ Animals with Backbones or 
Notochords: Chordata 
32. Frogs and Toads: Amphibia 
33. Reptiles: Reptilia 
34. Birds: Aves 
35. The Mammals: Mammalia 
Unit VII. The Application of Biolo-
gical Principles to the Human 
Body 
36. General Structure of the 
Human Body 
37. Respiration 
38. Foods, Stimulants, and 
Narcotics 
39. The Digestion and Absorption · 
of Foods 
40. Circulation and Assimilation 
41. Excretion 
42. The Nervous System 
43. Special Senses 
Un1 t VIII. Heal. th Act! vi ties 
· 44. Diseases Caused by Bacteria 
and Other Organisms · 
4-5. Insects in Relation to Health 
46. Safeguarding the Public Health 
3 
11 
4 
9 
6 
12 
4 
13 
27 
8 
6 
21 
20 
12 
u 
18 
11 
12 
6 
10 
6 
11 
8 
9 
0.5 
1.6 
0.6 
1.3 
0.9 
1~8 
0.6 
1~9 
4.0 
1.2 
0.9 
3.1 
2.9 
1~8 
1~6 
2~7 
1.6 
1~8 
.9 
1~5 
0.9 
1.6 
1.2 
1~3 
0 1 
7 1 
1 1 
·· 4 4 
2 0 
1 3 
0 3 
2 2 
2 19 
3 1 
0 4 
1 15 
1 23 
4 1 
0 4 
3 4 
1 1 
0 2 
1 0 
2 1 
2 0 
0 
0 
0 
6 
4 
1 
44 
45 
Table 5 ( concluded) 
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Unit IX. Economic Biology 
47. Birds in Relation to Man · 12 1.8 4 13 
48. Forests and Forest Products 19 2.8 0 16 
49~ Plant Diseases 17 2.5 3 13 
50~. Plant Culture 17 2~5 1 12 
51. Soil Erosion 14 2~1 0 14 
52. Injurious Plants and Their 
Control 29 4~3 4 14 
Unit X. Development or Plant and 
Animal Lite 
53. Plants and Animals or the 
Past 30 4~5 1 21 
Unit XI. Improvement of Plant and 
Animal Life 
54. The Origin and Improvement of 
Speeias 20 3.0 6 9 
55. The Origin and Improvement 
ot Domesticated Animals 10 1.5 0 15 
56. Inh~ri tance in Man 8 1~2 0 1 
-
Total 674 100% 192 282 
Flower in the crannied wall 1 I pluck you out of the crannies, 
I hold you here, root and all, in my hand, 
Little flower--but if I could understand 
What you are, root and all 1 and all in all1 I should know what God and man is. 
Types of illustrations p~nted.-- There are 474 
illustrations of various sizes in black and wh1 te and three I 
I 
I full-page colored plates~ Included in the total number of 1 
II illustrations are 19 full-page plates and 14 full-page schemati · 
drawings. An examination of table 5 will show the number of 
illustrations devoted to each topic throughout the book. The 
total of 474 illustrations does not correspond to the total 
number of figures given in the text, for the reason that the 
three colored plates and certain schematic drawings are not 
numbered. Each figure is followed by a short subject title 
and usually the source from which it was obtained. The 
schematic drawings are especially well labeled by the use of 
words or letters of the alphabet w1 th guide lines. The illus-
trations, because of their abundance and excellence, form one 
of the strongest features of the book~ "Environment", 11Are 
These Flowers Rare in Your Vicinity?" "Should These Birds be 
Protected? Why? 11 are titles given to the three full-page 
colored plates. The illustrations are numbered in the exact 
place in the text that they illustrate. 
Organization of contents.-- The first 170 pages deal with 
fundamental principles of biology, the relation. of animals to 
their environment, and green plants as food-manufacturing 
organisms. The next 214 pages are devoted to the classificatio 
I 
II 
46 
II 
II 
i 
I 
I 
I 
I 47 
I 
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of plants and animals. The last 290 pages deal w1 th the J 
application of biologic principles to the human body, economic, 
and civic biology. 
At the end of each chapter are provided questions for 
study and discussion, problems for extra credit work (optional 
related activities) and a word list to help the student in 
building a permanent scientific vocabulary. A list of referenc 
books at appropriate place in the text is given for further 
studies. This is especially prepared for students who are able 
to do more than the regular work of the class. Each chapter 
consists of numbered sections or paragraphs in bold type, total 
ing 926 sections for the book. The 11 related units!/ "may be 
studied in the order in which they appear, or they may be re-
arranged so that they may be studied during the season when 
living material is most easily available." EaCh unit opens 
with the study of the student• a environment and leads him 
gradually from familiar ideas to new ideas. All the teChnical 
terms are italicized in the text, and each new word is e~ 
plained when it first appears and reviewed in a vocabulary list 
at the end of the chapter. Following the text is a list of the 
most important ~ames in the _history of biology, including the 
contribution made by each scientist. A glossary of fundamental 
scientific terms and index are inCluded at the end of the text~ I 
-.,.---,-,===J:I::--=--=--=--=- --===-=-=-=--=---=-==-=-===:-c=c-._-=----=:=-=--=--===-.:::_ 
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Table 6. Distribution of Topics in Textbook IV the Number of 
~ages, the Percentage, the Number of Schematic Drawings 
t t t E h T i and Pla es Devo ed 0 ae 0 p: e. 
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Unit I. The Changing Environment 
Chapter 
1. Living Things and Their 
Environment 16 2.6 5 5 
2. Environment and Adaptation 16 2.6 10 5 
3. Conditions of Life 22 3.6 2 11 
4. The Changing Environment 16 2.6 1 6 
5. The Hi story of Mankind 26 4.3 4 7 
Un1 t II. Protoplasm, the Cell, 
and the 0 rgan1 sm 
6. Protoplasm and the Cell 16 2.6 5 1 
7. Simple Plants and Animals 17 2.8 10 0 
e. The Lower Animals 19 3.1 11 2 
9. The ~gher Animals 17 2~8 .9 1 
10. The Structure of Plants 19 3.1 9 3 
~t III. Life Functions 
11. Energy and Life Activities 11 1~8 1 1 
12. Metabolism in Plants 18 3.0 4 1 
13. Metaboli em in Plants 23 3.8 9 1 
14. Nutrition in Animals 22 3.6 5 2 
15. Circulation in Animals. 16 2.6 4 0 
16. The Hormones 11 1~8 2 0 
17. Respiration and Muscular 
Activity 14 2.3 4 1 
18. Removal of Waste 9 1.3 2 0 
Un1 t IV. Adaptation of Behavior 
and Structure 
19. Stimuli and Responses 9 1.5 0 0 
20. Complex Behavior l.7 2.8 3 0 
21. Special Adaptations 18 3.0 10 3 
Un1 t V. Reproduction 
22. The Continuity of Life 19 3.0 7 3 
23. Reproduction in Plants 17 2~8 8 1 
24. Reproduction in Animals 13 2.1 3 3 
Table 6. (concluded) 
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.a as 0 ~CDQS ,O.P ~PI b -5s.. Sed 
.. 
~ Pt =m~ ·~P! 
' 
Un1 t VI. Variation and Heredity 
25. Variation and Heredity 13 2.1 1 5 
26. Changes in Race 19 3.1 5 3 
27. Mendel' s Law and Heredity 13 2.1 1 1 
2.8. Modern Knowledge of Heredi. ty 7 1.1 1 0 
Unit VII. Plants and Animals in 
Relation to Human Affairs 
29. The Value of Plants 14 2.3 2 2 
30. The Control of Plants 16 2.6 0 7 
31. The Germ Theory of Disease 20 3.3 2 2 
32. Invertebrates in Relation 
to Man 16 2.6 9 4 
33. Insects and Disease 10 1~7 1 0 
34. Insects and the Food Supply 13 2.1 5 2 
35. The Fishes, Amphibians, and 
Reptiles 27 4.4 a 10 
36. The Birds 14 2.3 1 6 
37. The Mammals 20 3.3 3 a 
38. I mprovement of the Race 10 1.7 0 0 
Total 611 99.9 167 107 
---===--=-=--=-=1±::==---- -- -----
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The units in textbook IV analyzed.-- Textbook IV has 38 
chapters which have been grouped into seven units. Each unit 
considera a biological principle or generalization, and under 
each topic head throughout the text are found from one six 
question problems, e.g., under chapter I, page three: 
1. What is the nature of an "environment"? 
2. How numerous and varied are plants and animals? 
TyPes of illustrations presented.-- There are 470 
illustrations of various sizes and foUr full-page colored 
plates. Six plates and three schematic drawings are included 
in the total of 274 illustrations given to the book. The sub-
jects of the four full-page colored plates are as follows: 
11 Early Morning," "Important Phyla of Animals, 11 "Four Divisions 
of Plants, u and 11 Variation. 11 Usually words with guide-lines 
are used to label schematic drawings. The distribution of the 
number of illustrations given to the textbook is shown in 
table 6. 
Organization of contents.-- The book is organized into 
seven comprehensive units. Each unit opens with a preview 
intended to arouse immediate interest in the phase of the 
subject contained in the unit. Each chapter is introduced 
by thought-provoki.ng problems of the question ty-'_pe which can 
be used by the teacher as a pre-test. 
In adaition to the "Suggested Activities1 11 summary of 
principles, guide questions, and bibliographies are provided 
at the end of each chapter, and glossary appears in the back 
- ======~F=:=====================--~~=-===---=-=--~-=-=----- ~~-=-=-=--- ==::·=-- -------
-- ===--
of the book. I Although individual organisms are almost innumer- 1 
able, scientific studies agree that the cardinal principles un-
derlying all life are :few and universal. The authors have se-
lected seven principles, to each of which a complete unit is 
devoted. These are: 
1. The Changing Environment. Man lives in a changing 
environment; the rise of human culture is directly 
related to man's i ncreasing control of the factors 
in his environment. 
2. Protoplasm, the Cell, and the Organis_!!. Special-
ization of cells, with increasing complexity of 
structure, is shown through a study of the struc-
tures of plants and animals. 
3. Life Functions. A study of physiology shows that 
the :functioning of organisms represents a series of 
change in energy. 
4. Adaptations of Behavior and Structure. Organisms 
exhibit many special adaptations of structure and 
behavior. 
5. Reproduction. This :function is exhibited by .all 
organisms. 
6. Variation and Heredity. The adult organism is 
the product of heredity and development. 
7. Plants and Animals in Relation to Human Affairs. 
Many organisms are of direct or indirect use to 
man; many other organisms are injurious to human 
interests. 
The un1 t s in textbook V analyzed.-- Textbook V has 37 
chapters grouped under four units. This text differs from 
all the other books used in this study in that it has only 
:four units, thus Unit I ( w1 th five chapters) is on the ~rin­
ciples of Biology; Unit II (10 chapters) on -the Biology of 
Animal Life; Unit III (12 chapters) deaiing with the Biology 
51 
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Table 7. Distribution of Topics in Textbook V the Number of 
P.ages, the Pe·rcentage, the · Number of Schematic Drawings 
and Plates Devoted to Each Topic. 
Topics 
Un1 t ;t,: Principles of Biology 
Chapter 
1. The Life of the Apple Tree 
2. Important Life Functions 
3. Composition of Living Things 
4. The Green Plant as a Food 
Factory 
5. The Physical Basis of Life 
Unit II. The Biology of Animal Life 
6. The Grasshopper, A Typical 
Insect 
7. The Study of Insects and Their 
Habits 
e. Moths, Bees, and Ants 
9. Crayfish 
10. Some Other Interesting 
Invertebrate a 
11. A Simple Vertebrate, The Fish 
12. Salamanders, Frogs, and Toads 
13. The Reptile Group 
14~ Birds 
15. Mammals, The Rulers of the Earth 
Unit III. The Biology of Plant Life 
·16. Introduction to Flowering Plants 
17. Leaves-The Plant's Factory 
18. The Stem- The Plant's Support 
and Organ of Circulation 
19. The Root - .The Plant• s Absorbing 
Organ and Anchor 
20. Fl.owers and Fruits 
21~ The Seed - How a Flowering 
Plant Begins Life 
22. Forest and Forestry · 
23. Ferns and Fern-Like Plants 
24. A Glance at the Simplest 
Organisms 
25. Bacteria -The Smallest and 
Simple at Plant a 
14 
a 
15 
a 
7 
12 
25 
14 
9 
11 
16 
15 
6 
27 
27 
3 
17 
14 
a 
25 
9 
18 
13 
16 
24 
2.5 
1~4 
2.6 
1.4 
1~2 
2.1 
4.4 
2.5 
1.6 
1.9 
2.8 
2.6 
1~1 
4.8 
4~8 
0.5 
3.0 
2.5 
1~4 
4.4 
2.8 
4.2 
5 9 
0 5 
1 7 
2 2 
4 3 
7 6 
7 21 
5 11 
6 2 
6 10 
7 10 
a 7 
1 5 
2 33 
3 20 
0 2 
4 11 
6 6 
6 2 
20 23 
7 1 
6 15 
6 5 
11 I 9 
e 6 
52 
53 
Table 7 (concluded) 
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~ Pt ~11lA · ~Pt 
26~ Animals and Plants of the Past 
and Future 14 2~5 5 12 
27. Heredity and Variation 24 4.2 3 13 
Unit IV. The Biology of the Human 
Body 
28. An Introduction to Human 
Biology 17 3.0 0 12 
29. The Covering of the Body 8 1~4 3 .2 
30. Work and Protection 16 2~8 10 9 
31~ Transportation System 17 3.,0 12 4 
32. Supply and Demand 24 4.2 10 9 
33. The Regulating Mechanisms 20 3~6 6 5 
34. The Beginning and the End 4 .7 0 1 
35 .• Some Biological Problems the 
Man Tries to Solve 25 4.4 5 14 
36. Habit Forming Drugs and Tobacco 14 2.5 3 3 
37. Biology and Vocations 22 3~9 0 11 
Total 566 99.8 195 326 
of Plant Life, and Unit IV (10 chapters) on the Biology of the 
Human Body. Following each topic bead of each chapter through-
out the book is given a short poem of one stanza, or a proverb, 
and not infrequently a biological principle. These are taken 
from various sources. For example, tulder the topic Composition 
of Living Things, the following stanza is added: 
All the means of action --
The shapeless masses, the materials --
Lie everywhere about us. What we need 
Is the celestial fire to change the flint 
Into transparent crystals, bright and clear. 
--Longfellow 
As previously noted this procedure is also followed in Text-
book III. 
TyPes of illus~rations prese~ted.-- 513 illustrations of 
various sizes and 8 full-page colored plates are given in this 
textbook. The colored plates are the frontpiece entitled 11All 
things are of one pattern made; bird, beast, a~d flower"--
Emerson, "Bright Butterflies, 11 "Tropical Marine Forms, 11 11 Red 
Headed Woodpecker," "Red Fox, 11 11Wild Moccassin Flower, 11 The 
Circulation of the Blood in Man, 11 and the "Perfect Apple.• 
Included in the total number of illustrations are 12 full~page 
schematic drawings and 34 full-page plates. It is interesting 
to note that of the 34 plates 29 are devoted to colorful 
biographies of scientific men. A series of schematic drawings 
on life processes are given!/. 
beginning with the simplest and preceding to the 
higher forms, the organs by means of which plants and 
1/ Op~ cit., 349-361. 
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animals perform the vi tal functions (are shown) • The 
diagrams are intended to help you make a comprehensive 
review of each of these processes (such as sensation, 
motion, and nutrition, respiration and circulation, e~ 
oration, and reproduotidn). In all drawings involving 
internal detail, the outl~ne of the animal is done in 
broken or dotted lines, the particular system of or-
gans to be stressed in solid lines. Plant drawings 1 
and drawings showing only the exterior features, I 
habitat, locomotion, have all lines solid. Where 
necessary, direction is indicated by the use of arrow ••••• 
each drawing is keyed in the legend beneath the dia- . 1 
gram ••••• on the page facing each plate are a descriptive 
summary and questions on the subject matter. 
The distribution of the illustrations is shown on table 7. 
Organization of contents.-- This text is divided into 
four units. The first unit of 52 pages deals with the prin-
ciples of biology; the second unit with 162 pages is devoted 
to the biology of animal life; the third w1it with 185 pages 
has been given to the biology of plant life; the fourth and 
last unit of 167 pages is devoted to the biology of the human 
body. At the end -of each chapter a summary of principles is 
given, usually followed by questions or laboratory exercises. 
The references at the close of each chapter are for the con-
venience of the teacher and to encourage the more ambitious 
students to read and investigate. Each chapter is made up 
of numbered sections (417 sections for the book), and all 
technical words are italicized. At the end of the text are 
found the appendix (consisting of the classification of 
animals and plants, the bibliography for further reading, and 
the glossary) , and the index. 
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Table 8. Distribution of Topics in Textbook VI the Number of 
Pages, the Percentage, the Number of Schematic Drawings 
and Plates Devoted to Each ToPic. 
Topics 
Part I. Getting Acquainted with 
Lif'e 
Chapter. 
1. What is Biology? 
2~ What Kinds of Things are Living? 
3. Some Life Relationships: 
Butterflies and Bees 
4. The Cycle of Life: Flowers 
5. Living Matter. 
6. Living Conditions: The Seed 
7. The Sorting of Animals and 
Plants 
a. Mother Earth 
Part II. The Biology of Health 
9. 
10. 
11~ 
12~ 
13~ 
14. 
15. 
16. 
17. 
la. 
19. 
20. 
21~ 
22~ 
23. 
24. 
25. 
Intermezzo. What Everybody Wants 
Keeping the Body in Condition 
The Meaning of Food 
Where Food Comes From 
How Food is Taken In 
Work1ng1 s Over the Body1 s 
Income 
What to Eat 
Hygiene of Food and Feeding 
The Air 
Hygiene of Respiration and 
Ventilation 
Distribution of Material Within 
~he Body 
Hygiene of the Blood and the 
Circulation 
Elimination of Wastes 
The Skin and Appendages 
The Unity of Life--The Control 
of the Body 
The Nervous System 
The Special Sense Organs 
Hygiene of the Sense Organs 
Instincts and Habits 
2 
10 
13 
15 
15 
a 
8 
19 
a 
1 
1 
6 
19 
5 
a. 
13 
a 
a 
a 
11 
6 
5 
10 
a 
10 
9 
6 
10 
0.3 
1.'1 
2.2 
2.5 
2.5 
1~4 
1.4 
o.l 
0~1 
1.0 
3.2 
.7 
1.4 
2.2 
1.4 
1~4 
1~4 
1.9 
1.0 
o.7 
1~7 
1~4 
1~7 
1.5 
1~0 
1~7 
0 
1 
5 
7 
10 
6 
3 
25 
0 
0 
0 
0 
10 
1 
5 
1 
1 
5 
2 
4 
0 
1 
6 
3 
7 
3 
1 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
1 
2 
1 
]. 
0 
0 
1 
0 
0 
0 
0 
56 
57 
Table 8 (continued} 
"" 
\-tO 
"" 0 0...-f m 0 Topic m .p .PbO HCD s:: HcdS:: HID 
CD~ CD Q)~~ i~ 0 jP. H ~ Qj Q) 1jH ~ l1t ~ctl .A ~llt 
26. The Emotions 10 1~7 2 0 
27. The Meaning of Health 11 1~9 0 0 
28. The Hwnan Organism and Keeping 
it Fit 26 4.4 21 2 
Intemezzo. Man's Dependence 1 o.l 0 0 
Control of the Environment for 
Heaith 
29. How Diseases are Caused a 1.4 1 1 
30. Microbes and Their Control 10 1.7 2 0 
31. Insects in Relation to Disease 15 2~5 5 3 
32. Worms and Other Controllable 
Disease Agents 6 1.0 3 0 
33. Artificial Immunity in the 
Control of Disease 13 2~2 5 0 
34. Community Activities Related 
to Health 14 2~4 3 0 
35. The Home in Relation to Health 14 2.4 1 0 
36. Industrial Problems of Health 19 3.2 4 1 
37. organization of Activities for 
Protecting Health 8 1.4 0 0 
38. The Day's Work in Relation to 
Health 7 1~2 0 0 
Part III. The Biology of Wealth 1 0.1 0 0 
Intermezzo~ Wealth Production 1 o.l 0 0 
39. Plants and Animals as Sources 
of Useful Materials 14 2.4 4 0 
40. Classes of Plants and Their 
Econom1 c Importance 19 3~2 7 1 
41. Classes of Animals and Their 
Economic Importance 18 3.0 5. 0 
42. Kult1pl1oat1on in Plants 15 2~5 9 1 
43. Multiplication in Animals 10 1.7 5 1 
44. Improving "uali ties in Plants 
and Animals 13 2.2 6 1 
45. Plant Breeding 15 2.5 3 2 
46. Animal Breeding 13 2.2 2 1 
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Conservation 
47. The Earth ·for Mankind 17 2.8 1 1 
46. The Forest in Relation to Man 12 2.0 3 2 
49. Insects in Relation to Human 
Wealth 13 2.2 11 1 
50. Birds in Relation to Man 6 1.0 2 0 
51. People for the Earth 13 2.2 1 0 
Total 592 99.7% 213 29 
The chapters in textbook VI analyzed.-~ Textbook VI con-
sists of three parts; namely, Part I with 8 Chapters; Part II~ 
30 chapters; and Part III, 13 chapters, totaling 51 chapters. 
Two intermezzos are given on separate pages, in Part II and one 
in Part III. It is intended that these intermezzos serve as 
overviews to give the student a survey of the material and 
problems to be covered in the particular division or part. On 
page 99 we find the following: 
Part II. The Biology of Health 
Without trying to define health at the start, 
we can take it for granted that it involves (1) 
keeping the body in condition; (2) making suitable 
use of the body; and ( 3) keeping our surroundings 
in cond1 tion. 
Following each topic head throughout the teEt are four to ten 
questions, the answers to which are to be found in the text of 
each chapter. For example, on page three, under the topic 
head, we note the following questions: 1. What does biology 
mean? 2. How is biology used? 3. What makes biology 
interesting? 4. How is biology studied? 5. What is life? 
6. How do living things differ from other things? 
These questions are answered in the chapter, and so on 
for the other chapters in the book. 
TyPes of illustrations presented.-- There are 243 illustra 
tiona of whiCh one is a full-page plate (the frontpiece), and 
13 are full-page schematic drawings. The schematic drawings 
are labeled by the use of letters of the alphabet, words, and 
arabic numerals with or without solid guide lines~ A very con-
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cise legend appears beneath each drawing. The distribution of 
the illustrations is shown on table a. 
Organization of contents.-- The division of this book!/ 
into three main parts ("Getting Acquainted w1 th Life", 
•Biology of Health11 , and •Biology of Wealth") 
"is intended to emphasize applications of science to 
human affairs, and at the same time to suggest that we 
have to get knowledge before we can apply it. Each chap-
ter is preceded by a few questions that are designed to 
represent the pupil's point of view. The questions at 
the ends of the chapters, together with the outlines and 
summaries, represent rather the teacher1 s point of view; 
they do not call for a mere reproduction of the matter 
in the text, but are intended to stimulate the pupil 
to resurvey the subject matter, to reorganize it, and 
to reorient it for himself." 
The questions are selected so as to give a good review 
of each chapter and it is the hope of the author that these 
will stimulate thought and arouse interest in the pupil for 
the solution of his various problems in biology. 
Most of the literature suggested in the reference read-
ings at the end of each chapter may be obtained from govern-
ment agencies. The author adds that the "text has been 
carefully checked against Thorndike's word list for ninth-
grade pupils. New words that do not have their meanings 
revealed by the context are defined, and the index will serve 
as a pronouncing vocabulary as well as a reference to defini-
tions or explanations." 
!/ Op. cit., P• v-vi. 
Table · 9. Distribution of Topics ·in Textbook VII the Number of 
}'ages, the Percentage, the · Number· of Schematic Drawings 
and Plates Devoted to Each Topic. 
Topics 
Chapter 
1. Some Reasons for the Study of 
Biology 
2. The Surrounding or Environment 
of Living Things 
3.· The Function and. Composition 
. of Living Things 
4. Flowers and Their Work 
5~ · Fruits and Their Usee 
6. Seeds and Seedlings 
7. Roots and Their Work 
s. The Structure and Work of the 
Stem 
9. Leaves and Their Work 
10. Our Forests; Their Uses and the 
Necessity for Their Protection 
11~ The Various Forms of Plants and . 
How They Reproduce Themsel vee 
12. How Plants are Modified by Their 
Surroundings 
13. How Plants Benefit and Harm 
Mankind 
14. The Relations of Plants to 
Animals 
15. The Protozoa 
16. Simple Metazoa-Di vision of LabOr · · ! 
17. The Worms, A Study of Relations 
Environment 
18. The Crayf'i sb. A Study of' 
Adaptations 
19. The Insects 
20. General Considerations from the 
Study of Insects 
21~ The J.lolluslte 
22. The Vertebrate Animals 
Fishes 
Amph1 bia. The Frog 
Reptiles 
Birds 
Mammals 
4 
9 
8 
17 
14 
19 
14 
17 
18 
11 
15 
11 
14 
6 
· 9 
13 
.9 
12 
16 
18 
7 
1 
10 
8 
4 
14 
8 
0.9 
2.1 
1~9 
4.0 
3.3 
4.5 
3.3 
4.0 
4~2 
2~6 
1.4 
2.1 
3~0 
2.1 
2~8 
3.8 
4~2 
1~6 
• 2 
2~3 
1.9 
0.9 
3.3 
1~9 
0 
1 
3 
6 
5 
5 
6 
7 
7 
3 
9 
1 
5 
4 
5 
4 
4 
2 
6 
4 
0 
1 . 
3 
1 
0 
2 
0 
CH 
0 
HID 
~~ 
'§~ 
·:<!';,.. 
0 
3 
1 
15 
12 
15 
10 
15 
17 
7 
7 
11 
5 
2 
4 
7 
3 
7 
9 
12 
8 
0 
8 
6 
6 
11 
7 
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23. Man, A Mammal 11 2.6 5 5 
24. Foods and Dietaries 22 5~2 6 2 
25. Digestion and Absorption 14 3.3 9 2 
26. The Blood and Its Circulation 16 3.8 10 2 
27. Be~iration and Excretion 17 4~0 10 1 
28. The Nervous System and Organs 
or Sense 19 4.5 12 1 
29. Health and Disease-A Chapter on 
Civic Biology 19 4.5 5 5 
Total 424 99.6 151 226 
I 
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~~ The chapters in textbook VII analyzed.- Textbook VII con- 11 
i! si ate of 39 chap_ters and like Textbook VIII the chapters are 
,, 
;i 
:; 
,. not grouped under any system of division. 
! 
Under each chapter 
" :i 
II 
!j 
II 
II 
il 
il 
Ji 
;J 
il ,, 
II 
Jl II 
:I 
II 
i! 
II 
title throughout the book there is a problem to be solved, as 
for example, chapter V, page 51: 
Problem VIII. A study of frllits to discover--
a) 
b) 
c) 
Their use to a plant. 
The means of scattering. 
Their protection from animals and 
other enemies. 
(Laboratory Manual, Pro b. VIII.). 
A few of the chapters have add1 tional problems arranged 
These are intended to be !I 
·II more or less , as indicated above. 
thought-provoking, and to focus the attention of the student 
on the problems to be solved under each chapter. 
Types of illustrations presented.-- 206 illustrations, 
including one full-page plate and one full-page schematic 
drawing, are devoted to the text. They are not numberad, but 
are well labeled by the use of letters of the alphabet with 
solid or broken-guide lines. In several of the plates the 
letters are placed directly on the structures refet•red to in 
· the legend. MoreC!>ver, each drawing is keyed in the legend 
beneath the diagram. No colored plates have been included 
in the book. The distribution of the illustrations is shown 
on table 9~ 
----··--·-----·· -=-==-== 
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Organization of contents.-- A study of the organization of 
contents of this text reveals three outstanding divisions of 
biology, namely, plant, animal, and human life. The first 14 
chap,ters with a total of 177 pages are devoted to plants, the 
next eight chapters with 129 pages deal with animals, and the 
last seven chapters of 118 pages are concerned w1 th human life. 
Each chapter has an average of two problems some of which are 
optional, and at the end of each problem a reference is made to 
the laboratory manual. For example, on page 267, Problem 
XXXIII (Optional). A studY of mollusks and the~r enemies w1 th 
reference to their economic importance. (Laboratory manual, 
Problem XXXIII) • The au tho r.J:./ states in his plan and purpose 
of the text that 
0 concrete problems, related when possible to the daily 
life of the pupil, have been used (throughout the text). 
The problems are stated in the form of laboratory 
exercises or suggestions, the material for which is in 
the hands of the pupil or is worked out as a demonstra-
tion before the class. In all cases the laboratory 
types or physiological experiments demonstrate some 
important principle of biology.• 
A list of reference books, classified as elementary and 
advanced, is provided at the end of each chapter. An index 
is also provided and illustrations are indicated by page 
numerals in .bold-faced type. The text is best used in con-
nection with the laboratory manual~ 
!I op. cit., p. a. 
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Table 10. Dist,ribution of Topics in Textbook VIII the Number ot 
~ages, the Percentage, the Number ot SChematic Drawings 
and Plates Devoted to Each ToPic. 
Topics 
Chapter 
1. Introduction 4 
2. The likeness of Living Things 4 
3. E1ements, the Alphabet ot 
Living Things 9 
4. Compounds, Biology's Building 
Jlater1al.s 11 
5. Protoplasm, the "Bios~ ot 
Biology 9 
6. The Structure ot Seeds . 9 
7~ Gemination: The Seed Wakes Up 8 
8. Boots: Their Structure and 
Function 8 
9. Absorption and Osmosis 11 
10. Stems: Their Forms and Functions 8 
11. Stem Structure 12 
12. Leaves and Leat Structure 10 
13. Leat Functions 11 
14. Flowers: Pollination and 
Fertilization. 10 
15. Fruits and Their Uses 8 
16. Spore-Bearing Plants 7 
17. Bacteria 17 
18. Protozoa 8 
19. Jrtetazoa 7 
oo.~ms 8 
21. Arthropods 6 
22. Crustacea, A Class of 
Arthropods 11 
23. Insecta, A Class ot Arthropods 13 
24. Insecta (continued) 19 
25~ Insects and Disease 15 
26. Introduction to the Vertebrates 5 
27. Fishes 15 
28. The Frog and Its Relatives 15 
29~ The Amphibia: Lite History and 
Habits 8 
30. Reptiles 14 
31. Birds: Their Structure and 
Adaptations 13 
32. Bird. Habits 14 
o.s 
0.6 
1.4 
1~7 
1~4 
1.4 
1.:3 
1~:3 
1~7 
1~3 
1~9 
1~6 
1.7 
1~6 
1.3 
1.1 
2.7 
1.3 
1.1 
1.3 
1~0 
1.7 
2.0 
3.0 
2.3 
.a 
2.3 
2.3 
1.3 
2.2 
2.0 
2~2 
0 
0 
1 
0 
2 
4 
2 
4 
4 
4 
5 
4 
6 
4 
3 
2 
1 
4 
4 
2 
0 
2 
5 
5 
3 
2 
7 
5 
0 
2 
4 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
1 
0 
2 
3 
0 
1 
0 
0 
1 
1 
1 
7 
6 
0 
1 
1 
2 
4 
0 
2 
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Table 10 (concluded) 
Topic 
33. Bird Value and Protection 
34. Mammals 
35. The Development of Man 
36. The Method of Evolution 
37. The Development of CivilizedMan 
38. The General Structure of the 
Human Body 
39. Food 
40. Nu tr1 tion 
41. Respiration 
42~ Circulation 
43. Excretion 
44. The Nervous System 
45. The Sense Organs 
46. Biology and Health 
47. Civic Biology 
48. The Economic Biology of Plants 
49. The Economic Biology of 
Invertebrates 
50. The · Economic Biology of 
Vertebrates 
51. Biology and Agriculture 
52. The Economic Importance of 
Forests 
53. Conservation of Natural 
Resources 
54. Tobacco and Beverages 
55. A1cohol in Relation to 
Biology 
56. Some General Biologic 
Processes 
57. The Historical Development 
of Biology 
Total 
15 
14 
5 
6 
7 
12 
20 
22 
12 
14 
5 
15 
10 
14 
7 
20 
13 
6 
10 
12 
22 
5 
12 
13 
14 
2.3 
2.2 
o.e 
1.0 
1.1 
1.9 
3.2 
3.5 
1.9 
2.2 
o.e 
2.3 
1~6 
2.2 
1.1 
3.2 
2.0 
1.0 
1.6 
1.9 
3.5 
o.e 
1.9 
2.0 
2.2 
0 
2 
1 
0 
0 
5 
0 
5 
3 
3 
1 
4 
2 
0 
0 
8 
2 
1 
3 
2 
1 
0 
0 
2 
0 
528 40.8 136 
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6 
0 
0 
0 
3 
0 
1 
3 
0 
1 
0 
1 
0 
0 
0 
5 
1 
0 
1 
0 
. 6 
0 
0 
0 
5 
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The chapters in textbook VIII ana,lyzed.-- Textbook VIII 
consists of 57 chapters. Under each topic head for all chapters 
e throughout the book is g1 ven a vocabulary of technical terms to 
be found in the text fo'r any particular topic. Since words are 
· ... 
: ..... 
tools and that students should acquire a working vocabulary, 
this is considered a good procedure. However, the recent trend 
is to place the vocabulary at the end of each chapter. 
Types of illustrations presented.-- A total of 207 illus-
trations is given of which five are full-page plates and 12 
full-page schematic drawings, are given. No colored plates 
have been included in the book~ The plates or drawings usually 
appear on the same page w1 th the · text material they illustrate. 
P~actically all the sChematic drawinga are well labeled by the 
use of appropriate words and by the combination of broken and 
solid guide lines to indicate the structures of the subject 
matter at hand. Frequently the source of the illustrations is 
given with the figures throughout the text~ 
An examination of table 10 reveals the distribution ·of 
the illustrations for each topic. According to · the auth.ozJd' 
the "numerous diagrammatic line drawings are intended to 
simpli:fy matters of structure for the beg1nrw.r who would have 
diffic~ty in selecting the essential points of' a photograph 
or highly detailed line drawing." 
Organization of contents.-- This text follows the traditio 
al method of presenting biology, namely, cells, plants and thei 
!/ Op. cit., p. v. 
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Tabl e 11 . Distribution of Topics in Textbook IX the Niunber of · 
P,agee, the Percentage, the Number of Schematic Drawings 
d Pl t t d t E h T .i an a es Devo e 0 ac 01 e. 
'H 'HO 'H 0 o..-t m 0 Topic Hal ~ ~~ ~ HUl Q)Q) Q) Q)G) 
~~ 0 ~~i ,O.P H §~ · Pt Q) · OH :z; &14 :Z.ttlA :zi&lt 
Part I. Introduction. 2 0.3 0 1 
Chapter 
1. The World We Live In 30 5.4 7 10 
Part II. Essent ial Functions of 
L1 ving Things 2 .3 0 0 
2. Of What Our Foods Are Made 14 2.5 3 2 
3. How Plants !!anufacture Foods 10 1.8 3 3 
4. How .Living Thi ngs Are Able to 
Do Work 14 2.5 6 3 
5. How Living Organisms are 
Constructed 14 2.5 9 5 
6. What We Should Eat and Why 15 2.7 5 3 
7. How Drugs and Beverages Affect 
Us 23 4~2 9 2 
a. How Foods are Prepared for 
Distribution and Use in 
Living Things 19 3~4 4 2 
9~ How Water and Other Substances 
Are Absorbed and Distributed in 
Plants 21 3~8 13 5 
10~ How the Human Body is Fit ted 
for Making Foods Ready for 
Distribution and Use 20 3.6 12 1 
11. How Circulation is Carried on in 
the HWllan Body 23 4.2 13 1 
12. How Living Organisms Breathe 17 3.1 7 3 
13~ How Certain Living Things Carry 
on Reproduction 19 3~4 13 5 
14. How Flowering Plants Reproduce 20 3.6 11 i 
15. How Plant Propagation is Carried 
On 11 2.0 6 1 
Part III~ Plants and Animals In 
Relation to Human Welfare 2 0.3 0 0 
16. How Microscopic Organisms are 
Related to Health and Disease 32 5.8 5 10 
17. How Plants are Related to Ruman 
Welfare 36 6.5 13 18 
18. How Fishes are Related to Human 
Welfare 21 3.8 9 2 
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19. How Insects are Related to 
Human Welfare 52 9~4 22 16 
20. How Birds are Related to 
Human Welfare 33 6~0 9 20 
21. How Mammals are Related to 
Human Welfare 16 2.9 0 . 11 
Part IV. Additional Biological 
Studies 2 0.3 0 0 
22. How Single Celled Animals Carey 
on Their Functions 7 1.3 7 0 
23. How Crayfish Carey on Their 
Functions a 1.4 4 0 
24. How Frogs Carry on The1 r 
Functions 16 2~9 7 6 25~ How Protection and Locomotion 
are Secured 21 3.8 7 3 
26. How Our Bodies are Controlled 20 3.6 10 0 
27. On What Success in Life Depends 14 2.5 2 1 
-
Total 554 99.8 216 138 
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The chapters in textbook IX ana.lyzeq.-- Textbook IX is 
divided into four parts with 27 chapters, each followed by the 
title of the topic. It is of interest to note that practically 
every chapter consists of the question type of paragraph lead. 
For example, paragraphs 23 (chapter 31 p. 49) What food sub-
stances ex:tst ready-made, and what must be manufactured by 
plants •••• , 24. Whence the material used by plants i n making 
carbohydrates come, •••• etc. 
TyPes of illustrations presented.- To illustrate the 
various topics the authors used many schematic drawings and 
half-tone plates. Of the 216 schematic drawings 6 are full-
page drawings each well labeled by the use of words with or 
without solid guide lines. Occasionally the letters of the 
alphabet are used instead of the words. Among the 138 plates 
given in the text 6 are full page. No colored plates are 
given. The frontpiece is included in the total of 354 illustra 
tions used in the text, but does not include the four schematic 
drawings found in the appendix g1 ven to the construction of a 
laboratory desk, insect net, bottle, and spreading board. 
Organization of contents.-- This text has been organized 
by the author to include the following: 
1. Integration of subject-matter. 
2. Intimate relation of biological science to human 
welfare. 
3. The material has been carefully tested to follow 
clo a ely the varying condi tiona of instruction. 
II 
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4. Laboratory work has been included in the body of 
the book so that 1 t may be employed not only as 
a text but also as a laboratory manual. 
5. Summaries and review questions are placed at the 
end of most of the chapters. 
A balance is maintained between the treatment of biology a 
an organized science and the practical application to human 
life. This application deals with the health of the individual 
and the community, with economic problems, with improvement of 
plant and animal life, so that the student may realize that 
biology is not an abstract science, but a subject of great 
economic importance. 
The textbook is divided into four parts as follows: Part 
I {32 pages) deals with the world we live in; Part II {242 
pages) is concerned with the essential functions of living 
things; Part III {192 pages) deals w1 th plants and animals in 
relation to humari welfare; and Part IV {68 pages) gives addi-
tional biological studies. All technical words are italicized. 
Included at the end of the text are the appendix, a list ot 
reference books tor the teacher, and the index. The first part 
of the appendix is devoted to the laboratory equipment, and the 
second part gives directions for making solutions, apparatus, 
and preparations. 
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Table 12. Distribution of Topics in Textbook X the Number of 
~ages, the Percentage, the Number of Schematic Drawings 
and Plates Devoted to Each ToPic. 
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Part I. Introduction 
Chapter 
1~8 1. A New World 10 0 2 
Part II. How Plants and Animals 
Live 
2. Plants and Their Need for Water 15 2.8 4 3 
3. Food and Growth 19 3.7 5 4 
4. Protoplasn and Cells 14 2.6 5 4 
5. The Stems and Roots of Plants 18 3.4 5 2 
6. Carbohydrates and Fats 13 2~4 4 1 
7. Proteins and Related Substances 12 2.2 3 1 
a. Animal Metaboli~ 18 3.4 1 6 
9. Energy for the Day' s Work 13 2.4 0 2 
Part III. Types of Organisms 
10. The Method of Naming and 
Classifying 13 2.4 2 0 
11. The Great Groups of Plants 21 4~0 4 14 
12. The Lower Animals-Invertebrates 21 4~0 4 10 
13. From Fishes to Man--The Chordata 16 3.2 1 7 
14. The Origin of Organisms 25 4.7 11 4 
Part IV. Adjustment to Environment 
15. Organisms and Environment 19 3~7 3 11 
16. Adjustment and Cooperation 19 3.7 1 13 
17. Growth, Development, and Hormones 12 2.2 0 2 
18. When the Adjustment of Organisms 
Fails 22 4~2 0 2 
~t v. The Mechanism of Response 
19. Stimulus and Response 11 2.0 3 2 
20. Neurons, Reflexes, and Instinots 15 2.9 7 0 
' 21. The Nervous System of Vertebrates 18 . 3.4 9 0 
22. The Brain and Mind of Man 16 3.0 6 0 
23. Windows Toward the World 13 2~4 2 0 
24. Sight--The Master Sense 19 3~7 5 5 
Part VI. The Development of -Organisms 
25. The Basis of Hered1 ty 20 3.8 3 5 
26. Inheritance and Variation 12 2.2 4 0 
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27. Mendel' s Law 24 4.5 7 5 
28. Nature and Nurture in Human 
Inheritance 19 3.7 5 1 
29. The Descent of Living Things 29 5.5 9 9 
30. The Biology of Man 15 2.8 2 9 
31. Problems of Today and Tomorrow 17 3.2 0 1 
-
Total 528 99.8 115 125 
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The chapters in textbook X analyzed.-- Textbook X has six 
parts with 31 chapters, each followed by the ordinary topic 
head. 
TyPes of illustrations presented.-- The small number of 
illustrations - 240 of them -- are separated into 115 sche~tic 
drawings and 125 plates as shown in table 12. Included in this 
total are four colored plates devoted to the circulation of the 
arterial and venous blood in the body, the circulation of the 
blood through the capillaries, Mendelian trihybrid, and 
mendelian dihybrid. Many of the drawings are labelled by means 
of letters at the end of broken or solid guide lines. The 
letters are keyed to the legend beneath each drawing. This 
method is considered less desirable with respect to the saving 
of time and eyesight of the reader than the newer method of 
placing names of structures at the ends of guide lines. It is 
interesting to note the schematic drawings on the geographical 
distribution of some of the more common animals peculiar to 
North America, Eurasia, South America, and Africa. These are 
drawn on outline maps and (figures 219-220) with enough back-
ground to suggest the habitat of each animal. 
Org~zation_ of contents.-- In general the orga.~zation 
of this book is to develop materials or problems of behavior 
in biology through Parts I to VI. The contents of each part 
is given below as follows: Part I (10 pages) is the intro-
duction dealing with a new world. Part II (122 pages) is 
concerned with how animals and plants live; Part III (96 pages) 1 
- - ----= --===----==--- -:c=.::::- 1 =-=--,-=..- - ----
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involves the types of organisms; Part IV (72 pages) is con-
cerned with the adjustment of animals and plants to their en-
vironment; Part V (92 pages) takes into consideration the 
mechanism of response; and Part VI (136 pages) deals w1 th the 
development of organisms on the basis of heredity and variation 
Technical words are italicized when they appear for the first 
time in the context, and some of the chapters have a summary. 
Practical questions and problems are provided at the end of eac 
chapter in order to help the student see that h1 s science is of 
a practical nature. The problems were intended to furnish him 
with practical applications of the information gained in h1 s 
reading of the chapter~ References, which have been selected 
with special regard for the interests of students in the first 
year college, are also provided at the end of each chapter. A 1 
glossary of technical words and an index have been included at 
the end of the text. 
Interpretaion of the methods i~ presenting the unit~ 
.~opic.-- The textbooks I, IV, VI, and VII have questions and 
problems under each topic head, while excerpts consisting of 
short verses or biological statements from various sources are 
found in textbooks III and V. No questions or problems under 
each topic head are found in texts VIII, IX, and X. Textbook 
II differs from the others in that eaab chapter is followed by 
italicized introductory remarks a paragraph in length as a 
survey of the chapter. A progressive teacher may adapt, for 
the purpose of pre-testing the student's knowledge of the topic 
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the questions and problems found in textbooks I, IV, VI, and 
VII. In the attempt to develop scientific attitudes and think-
ing--the chief objectives of science teaching--in his students, 
the progressive teacher might even call in the textbooks where 
one text is in use, and work with the pupils on the suggested 
activities for any particular topic in the classroom or in the 
laboratory. From this point of view any textbook might be 
adaptable to this procedure, using the text only as a reference 
book. According to the Thirty-First Yearbook!/ in reference to 
the progressive teacher, 
11 classroom work will be developed by means of di-
rected observations, either individual or class; 
by discussions resulting from observations made in 
the field ~~d laboratory; by experiments and demon-
strations performed by individual pupils, groups of 
pupils, teacher, or a combination of teacher and pu-
pil; and by the various activities, such as growing 
plants, and providing homes, food, and general care 
of animals. Literature relating to the various to-
pics will give additional information and will 
verify conclusions derived by careful observation 
and discussion. Pupils will be led to make accurate 
observations, organize and interpret results, and 
draw conclusions from data gathered. They will be 
encouraged to with-hold judgment until sufficient 
information is available on which to formulate a 
conclusion." 
Interpretation o~ _the tyPes of illustrations presenteq.--
TabJ.es 3-12 may be used to serve as visual. aids to 
readers in determining the relative distribution of illustrativ 
material for all the textbooks in this study. Reading up and 
1/ 11 A Program for Science Teaching, 11 National Society for th~ 
Stugy of Education, Thirty-First Yearbook, Part I, 1932, 
p. 176. 
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down the columns four and f'i ve, we learn the number of illustra~ 
tiona devoted to each text by the author or authors and to the 
various topics therein. Thus, we read in table 5 beginning 
wi tb the fourth column as follows: To chapter 1, the life of' 
the apple tree, are given five schematic drawings, and 9 
plates; to chapter 2, important life functions, zero schematic 
drawing, and five plates, and so on through the text. Since 
the authors of all the books used in this analysis differ as to 
the arrangement of the various topics, the wr1 ter makes no 
attempt to compare, for example, the number of illustrations 
given in one chapter w1 th those of' another. In comparing two 
or more texts, it must be understood that the greatest number 
of illustrations for any one text does not necessarily imply 
that the text is the best illustrated. 
We may note that the greatest number of' illustrations is 
found in Textbook I, with 557; and in the descending order 
are: Textbook V, 521; Textbook III, 474; Textbook VI, 244; 
Textbook X, 240; and Textbook VIII, 206. 
Interpretatio~ on the organization of' contents.-- An 
examination of tables 3-12 will reveal the general trend of' 
the authors in the organization of their books, For example, 
textbooks II, V, VII, VIII, IX, and X are based more or less 
on the traditional divisions of biology, namely, cell, plant, 
animal, and human life with economic biology generally given 
in relation to human welfare. Textbook I beginning with a 
comparison of the many living things on earth, how plants and 
- ----=--=-================= 
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animal s live, followed by biological generalizations, is con-
sidered unique and psychologically sound. This is one o~ the 
most common and useful means or ways of learning--the inductive 
method. Here the student is confronted with a series of I 
distinct, but related materials that force one to the great 
generalizations. The placing of generalizations at the end 
of the book is also found in Textbook I. · Textbook III also 
merits separate mention in that "it treats of the structure 
and the physiological problems of the organism, and the way 
in which it performs the functions necessary for life in 
relation to its physical environment and to other organisms.n.J/ I 
Textbooks IV and VI provide the integration of plant and animal 
life, ~ollowed by hwnan and economic biology. All the words 
are italicized the first time they appear in the text. This 
makes for easy recognition and thus help in fixing the terms 
in mind. The textbooks used in this study employ this method 
of italicizing technical terms. Often the de~inition is given 
especially when it helps the student to understand the present 
use of the word in the text. 
Occasionally, we find in the biology laboratory a few 
interested students who are capable of doing a great deal more 
than the regularly assigned work. In such cases, the teacher 
should provide add.i tional related activities or experimental 
materials that are novel in character, differing more or less 
!I Op. cit., p. iii~ 
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from the usual laboratory work. The teacher should see to it 
that the students will have something to show for their efforts 
These experiments should call for an application of what they 
have learned in their previous laboratory work and from the 
information acquired in their assigned reading. Thi e labora-
tory or field work is provided in textbooks I, II, III, IV, 
and V at the ends of the chapters, while texts VII and IX it 
is found in the actual text. A vocabulary of te~~nical terms 
is found at the beginning of each chapter in textbook VIII, 
and at the end of each chapter in textbooks II and III. An 
examination of table 2 will reveal other material which while 
not bearing directly on the text is nevertheless important in 
the organization of the book, namely, the preface, table of 
content, appendix, glossary, and index. All the textbooks 
except VII and VIII provide questions for individual or class-
room discussions, and references at the end of the chapter are 
found in all but textbook IX. Exact page reference is given 
in textbooks II and VIII. Summaries have been included in 
textbooks IV, V, IX, and X, while outlines appear in VI and 
VIII, the latter being ver.y complete. 
For the recent books (I-V) on the unit plan, the authors 
provide a separate laboratory manual, w1 th the exception of 
textbook I. So far as the writer has been able to determine, 
no laboratory manuals are provided for the books on the tra-
ditional chapter type except textbook VII. Textbook IX may 
be used both as a text and a laboratory manual. 
I 
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The Relative Importance of ToEics.-- The following outlines 
are included to show the relative importance of topics based 
on the greatest amount and the least amount of space given to 
any particular topic. This was done by taking a sampling of 
five topics to which more space is given, and one topic to 
which less space is given, numbering these one to five and 
zero respectively. The percentage given in parentheses is 
based on the total number of pages of actual text for each 
book. 
Textbook I 
1. Unit v. 68 pages (8.2), How Are the Needs of Cells 
Supplied in Animals and Plants. 
2. Unit VII. 53 pages (6.8), How Do Living Things Reproduce? 
3. Unit VI. 50 pages (6.5), How Do Living Things Behave as 
They Do? 
4. Unit 13. 49 pages (6.3), The Organization is the Products 
of its Heredity and Enviroi'I.ment 
Working Together 
5. Unit 9. 48 pages (6.2), What Methods Does Man Use in the 
Struggle w1 th Other Organisms? 
o. Chap. V; 8 pages (1.0), Getting Acquainted With Fishes. 
Textbook II 
l~ (4.2) 36 pages Chap. LVIII Conservation of Natural 
Resour ces 
2. (Chap. XLIII, 28 pages (3.2) -- Food. (Chap. LVII 28 pages (3.2) --Biology of Heredity. 
3. XVI, 23 pages (2.7) Flowerless Plants 
4. (Chap. XXIV 22 pages (2.6) Lepidoptera and Other Orders of 
Insects. 
-------== ---------------------=-=--=-=-=-==--==== 
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(Chap. XXIX 22 pages (2.6) The Frog. 
5. Chap. XXVIII 3 20 pages ( 2~ 3) Fish. 
Chap. LIV, 20 pages (2.3) Conquest of Disease. 
o. Chap. I, 5 pages (.6) Introduction. 
o. Chap. XXVI 7 pages (~8) Classification of Plants and 
Animals 
Textbook III. 
1~ Chap. LIII, 30 pages ( 4. 5) Plants and Animals of the Past. 
2. Chap. LII, 29 pages ( 4. 3) Injurious Plants and Their 
Control. 
3. Chap. XXII, 28 pages ( 4.1) Classification of Augiosperms. 
4. Chap. XXXI, 27 pages (4.0) Animals W1 th Backbones or 
No to chords: Chordata. 
5. Chap. XXXIV, 21 pages (3.1) Birds: Aves. 
o. {Chap. XXIII, 3 pages (.5) Classification of Animals 
(Chap. XIX, 3 pages (. 5) Mosses: Bryophyta 
Textbook IV. 
1. Chap. XXXV, 27 pages (4.4) The Fishes, Amphibians, & 
Reptiles 
2. Chap. V, 26 pages ( 4. 3) Hi story of Mankind 
3. Chap. XXII 3 23 pages (3.8) Metabolism in Plants Chap. XII, 18 pages ( 3.0) Metabolism in Plants 
4. Chap. III, 22 pages (3.6) Conditions of Life 
Chap. XIV, 22 pages (3.6) Nutrition in Animals 
5. Chap. XXXI, 20 pages (3.3) The . Germ Theory of Disease 
Chap. XXXVII, 20 pages (3.3) The Mammals. 
o. Chap. XXVIII, 7 pages (1.1) Modern Knowledge of Heredity.l 
!/ Textbook IV gives a unit to Heredity consisting of 4 chapter 
including the one already given, namely, Variation and Heredity 
Changes in Race, Mendel's Laws and Heredity. 
82 
=:. __________ - ---·----------
Textbook v. 
1. Chap. XIV, 27 pages (4.8) Birds 
Chap. XV, 27 pages (4.8) .Mammals, The Rulers of the Earth 
2. Chap. 
Chap. 
Chap. 
3. Chap. 
Chap. 
Chap. 
4. Chap. 
5. Chap. 
o. Chap. 
VII, 25 pages (4.4) The Study of Insects & Their 
Habits 
XX, 25 pages (4.4) Flowers and Fruits 
XXXV, 25 pages ( 4.4) Some Biological Problems Man 
Tries to Solve 
XXV, 24 pages (4.2) Bacteria - The Smalles t and 
Simplest Plants 
XXVII, 24 pages (4~2) Heredity and Variation. 
XXXII, 24 pages (4.2) Supply and Demand. · 
XXXVII, 22 pages ( 3.9) Biology and Vocations. 
XXXIII, 20 pages ( 3. 6) The Regulating Me chanisms. 
XVI, 3 pages ( .5) Introduction to the Flowering 
Plants. 
Textbook VI 
1. Chap. XXVIII, 26 pages (4.4) The Human Organi sm and 
. Keeping It Fit. 
2. Chap. VII, 19 pages (3.2) The Sorting of Animals and 
Plants 
Chap. X, 19 pages (3.2) Where Food Comes From. 
Chap. XXXVI, 19 pages ( 3.2) Industrial Problems of Health 
Chap. XL, 19 pages (3.2) Classes of Plants and Their 
Economic Importance. 
3. Chap. XLI, 18 pages (3.0) Classes of Animals and Their 
Economi c Importance 
4. Chap. 
5. Chap. 
Chap. 
Chap. 
Chap. 
Chap. 
XLVII, 17 pages (2.8) The Earth for Mankind. 
III, 15 pages (2.5) Some Life Relationships: 
Butterflies and Bees 
IV, 15 pages (2.5) -The Cycle of Life: Flowers 
XXXI, 15 pages (2.5) Insects in Relation to Disease 
XLII, 15 pages (2.5) Multiplicatio~/in Plantt:;. 
XLV, 15 pages (2.5) Plant Breeding:. 
!/ Textbook VI gives two other separate chapters to heredity; 
Improving Q,uali ties in Plants and Animals (Chapter 44) and 
Animal Breeding (Chapter 46). 
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o. Chap . XI , 5 pages (.7) How food i s taken in 
ChAP• XIX, 5 pages (.7) Elimination of Wastes 
Textbook VII. 
1. Chap. XXII, 45 pages ( 10.5) The Vertebrate Animals 
2. Chap. XXIV, 22 pages (5.2) Foods and Dietaries 
3. Chap. VI, 19 pages (4.5) Seeds and Seedlings 
Chap. XXVIII, 19 pages ( 4. 5) The Nervous System and Organs 
of Sense 
Chap. XXIX, 19 pages (4.5) Health & Disease -A chap. on 
Civic Bio~ogy 
4. Chap. IX, 18 pages (A 2) Leaves and Their Work 
Chap. XX, 18 pages (4:2) General considerations from the 
Study of Insects 
5. Chap. IV, 17 pages (4.0) Flowers and Their Work 
Chap. VIII, 17 pages (4!0) The Structure and Work of the 
Stems 
Chap. XXVII, 17 pages (4.6) Respiration and Excretion. 
o. Chap. I, 4 pages ( .9) Some·· Reasons for the Study of 
.. Biology 
Textbook VIII 
1. Chap. 
Chap. 
2. Chap. 
Chap. 
3. Chap. 
4. Chap. 
5. Chap. 
Chap. 
Chap. 
Chap. 
Chap. 
o. Chap. 
Chap. 
--=----------=---=1-1::-=-=--=-
LIII, 22 pages ( 3. 5) Conservation of Natural 
Resources 
XL, 22 pages (3.5) Nutrition 
XXXIX, 20 pages (3.2) Food 
XLVIII, 20 pages (3.2) The Economic Biology 
XXIV, 19 pages ( 3.0) insecta continued 
XVII , 17 pages (2. 7) Bacteria 
XXV, 15 pages (2.3) I nsect and Disease 
XXVII, 15 pages (2~3) Fishes 
of Plant 
XXVIII, 15 pages (2.~) The Frog and its Relatives 
XXXIII, 15 pages (2.3) Bi rd Value and Protection 
XLIV, 15 pages (2.3) ~he Ner vous System 
I, 4 pages (.6) Introduction 
II, 4 pages (. 6) The Likeness of Living Things 
Textbook IX 
1. Chap. XIX, 52 pages (9.4) How Insects are Related to 
Human Welfare 
2. Chap. XVII, 36 pages (6.5) How Plants are Related to 
Human Welfare 
3. Chap. XX, 33 pages (6.0) How Birds are Related to Human 
Welfare 
4. Chap. XVI, 32 pages (5.8) How Microorganisms are Related 
to Health and Disease 
5. Chap. I, 30 pages ( 5.4) The World We Live In 
o. Chap. XXII, 7 pages (1~3) How Single Celled Animals 
_ Carry on Their Functions 
T extbook.JL 
1. Chap. XXIX, 29 pages (5.5) The Descent of Living Things 
2. Chap. XIV, 25 pages (4.7) ·The Origin of Organisms 
3. Chap. ~I, 24 pages (4~5) Mendel's Laws 
4. Chap. XVIII, 22 pages (4.2) When the Adjustment of 
Organisms Fails 
5. Chap. XI, 21 pages (4.0) The Great Group of Plants 
Chap. XII, 21 pages (4.0) The Lower Animals, Invertebrates 
o. Chap. I, 10 pages (1.8) A New World. I 
Interpretation -- A study of the topics in all the texts 
reveals a considerable agreement among textbook writers of 
biology as to what topics should be included in the texts at 
the secondary school level. It is of equal interest to note 
that where one topic is given a great deal of ~ace in one 
text it is likewise given considerable attention more or less 
in the other books. However, this is true only for certain 
topics~ namely, Nutrition (including foods), Diseases 
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caused by plants or animals and the insects as important 
vectors, Reproduction, Heredity ~mphasizing Mendel's Laws), 
Plants and Animals in relation to man--this includes some 
classificatione The topics, Diseases and Heredity, appear 
more frequently than any other in all the texts. Moreover, 
the tables show a considerable difference in the emphasis 
placed on the same topics by the different authors. For ex-
ample, the topic on Disease receives 48 pages in Textbook I, 
Textbook -II 35 pages; Textbook III, 19 pages; Textbook IV, 
46 pages; Textbook. V, 24 pages; Textbook VI, 66 pages; Text-
book VII, 19 pages; Textbook VIII, 32 pages; Textbook IX, 
84 pages; Textbook X, 22 pages. The widest variation exists 
between Textbooks IX (84 pages), III (19 pages), and VII (19 
pages). This might be explained by the fact that Textbook IX 
deals more with biology in relation to human welfare than with 
the biology of plants and animals. 
The various methods of subJect-matter presentation. 
A variety of methods is used in introducing and developing the 
many topics presented in the texts. 
Nelson L. Bossin~/ in hie textbook states that 
"Life activities cons! st essentially of a series of 
situations at the heart of which is a problem to be 
solved. The degree to which this problem is success-
fully solved determines largely the ability of the 
individual to make satisfactory adjustment to his 
environments." 
1/ Bossing, Nelson L., Progressive Methods of Teaching in 
Secondary Schools, Houghton Mifflin Company, Boston, 1935, 
page 30. 
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It is by these various methods that the teacher of biology 
must select the subject matter, whether logically or psycho-
logically organized, to drill his pupils, to train them in 
reasoning and judgment, and to impart the necessary information 
needed for life's purposes. The newer unit concept has been 
applied in the organization of material in the first five 
texts of this study (texts I-V), in an attempt to produce a 
sense of both unity and completeness of treatment of the 
various topics in each text. From an examination of tables 
3-7 it is clearly seen that the authors have different ideas 
of what constitutes a unit. The Oxford Dictionary!/ defines 
a unit as 0a single individual or thing regarded as a member 
of a group •••• one of the separate parts or members of which 
a complex whole or aggregate is composed or into which it may ,
1 
be analyzed." According to Elsbeth Kroeber and Walter H. 
Wolffg/ "a unit, in simple language, is a single· thing, a 
thing complete in itself. As used in a textbook, it means the 
explanation of a single fairly important idea, or 
together of information on~ topic." In recent 
the gathering j 
years an 
1 
effort has been made to limit the pedagogical connotation of 
the term "unit." In biology, its application has been to 
specific topics. Actually the significance should be confined 
to a major life process or activity or a closely related group 
of such. 
1/ Oxford Dictionary 
g/ Op. cit~, p. 158. 
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The word space for each text.-- The data found in tables 
1-12 r elative to the number of pages of actual text, the num-
ber of chapters for each textbook1 and from an independent 
study, have been used in the construction of table 13 on the 
foll owing page to show the word space devoted to the actual 
text in the ten biologies analyzed in this study. The table 
is practically self-explanatory. By reading from left to right , 
and from top to bottom we may make compar1 sons as to the number 
of lines per page, the total number of pages of actual text, 
the number of chapters, the average number of pages per chapter , 
and the total word space f or each book. The relative size of 
the textbooks may be judged by comparing the total word space 
in each book. The total word content of each text was deter-
mined by multiplying the average number of words per line by the 
number of lines per page, and t his result multiplied by the 
total number of pages of actual text. The average number of 
pages per chapter was determined by dividing the total number 
of pages of actual text by the number of chapters in each book. 
The space in the textbooks utilized in presenting subject 
matter through illustrative materials , such as schemati c 
draw1ngs1 maps, charts, and plates, was recorded as the equiva-
lent of the printed lines that it would contain in order to 
establish a total linear space content factor for each text. 
The preface, the glossary, the appendix, and the index were not 
included in this total linear word space since they were given 
separ ate consideration in Chapter I under supplementary mater! 
• 
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I 
-Textbook 
(1) 
.. 
I 
II 
III 
IV 
v 
VI 
VII 
VIII 
IX 
X 
Table 13. Distribution of Word Space and 
the Total Number of Words Devoted 
Number 
of 
Words 
per 
line 
(2) 
10.9 
10.3 
9.0 
9.8 
10.6 
10.5 
10.6 
9~7 
10.6 
9~6 
to the Actual Text in the T. en Biology 
Textbooks Analyzed. 
-
Number Total Number Average Total 
of Number Number 
Lines of of of Word 
per Pages Pages 
Page (Actual Chapters per Space 
Text) Chapter 
( 3) ( 4) ( 5) ( 6) ( 7) 
39 772 26 
. 
29.6 1319,762 
36 866 60 14.4 321,113 
35 674 56 12.0 212,310 
37 611 38 16.0 221,549 
36 566 37 15~2 215,986 
36 592 51 11.6 223,776 
38 424 29 14.6 170,787 
37 634 57 11.1 227,543 
33 554 27 20.5 193,789 
34 528 31 17.0 172,339 
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Five full pages of print were used in the estimation of total 
word space for each book. No attempt was made by the writer 
to deduct from the total word space, coltimn 7, the words that 
should be allowed for blank spaces. These two paragraphs ~~d 
table 13 have been included to complete the study of content 
organization of the texts, but have no further part in these 
analyses. · 
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CHAPTER III 
INTEGRATION OF TEXTBOOKS and 
NEEDS OF HIGH SCHOOL BIOLOGY 
Purpose of this chapter.-- The purpose of this chapter 
is to show the integration of units and chapters in the ten 
biology textbooks used in this study, to determine how far 
such integration is carried for each text, and to determine 
which plan is better suited to the needs and abilities of the 
individual pupil, Included i n this chapter will be the summary 
and conclusion. 
Summary o~ consensus Af competent pers~-- In the 
educational literature at the present time we see an increased 
emphaai a placed on human differences as well as upon the un1 ty 
of the individual in whom intelligence, personality, and 
physique are un1 ted to determine the true nature of his in-
divuduality. Moreover, modern biologists have placed increased 
emphasis upon the fact that no oharaotertstio of plant, animal, I 
or man can be ascribed wholly to hereditary or to environmental ! 
factors. They have advanced the principle of the dynamic 
interrelationship of the growing organisms. G.E. Coghilll/ 
states that: 
According to current thought, nothing is static; 
everything exists not only in a 11 frame" of space 
but also in a pattern of time. It becomes then a 
question not of matter and motion, but of matter 
y G. E. Coghill, 11 Tbe Neuro-Embryologic Study of Behavior: 
Principles, Perspective, and A1m1 11 Science, 1033, 78: 131-138. 
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!!! motion. Neither is it a question of structure 
and function; but it is a condition of structure 
!B function; for all structure is in action and 
the action of a structure is its function •••••• 
the behavior of individual as a progress! vely 
changing form in which from the beginning to end 
any particular pattern can be fully perceived only 
in the light of what precedes and follows. 
Mere textbook reading does not contribute to this inte-
grating process, for participation in learning is necessary 
by means of "matter in motion" and "structure in function.•• 
- -
It has been stated (page 31) that the Oxford Dictionary 
defined a un1 t as "a single ind1 vidual or thing regarded as 
a member of a group ••••• one of the separate parts or members 
of which a complex whole or aggregate is composed or into 
which it may be analyzed." A learning unit is defined by 
Professor H. c. MorrisorJ/ as a "comprehensive and significant 
aspect of the environment, of an organized science, of an art 
or of conduct which being learned results in an adaptation in 
personality~ 11 In Biology the un1 t usually takes into considera 
tion only one generalization or principle consisting of two or 
more problems, and this is integrated with other un1 ts into a 
meaningf'ul whole. Each un1 t must be thoroughly learned before 
another is undertaken. According to the Thirty-First YearbookY 
"Each principle must be studi.ed to see what elements 
are needed to make up the background for its com-
prehension, and the development of these elements 
17 H. C. Morrison, The Pr~ctice of Teaching in Seconds.ry Schools 
University of Chicago Press, Chicago, 1926, p. 21. 
gj 11 A Program for Science Teaching", National Society: for the 
Study of Education, Thirty-First Yearbook, Part I, p. 233. 
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becomes the specific object of those experiences 
that must be introduced in successive lessons. The 
principles are made significant by actual experience 
so that the words by which the principles are 
formulated become mean1ngful. 11 
Because of the individual variation in ability, it has long 
been recognized that every individual should perform those 
problems or tasks for which he -is best qualified. The teacher, 
then, is confronted with the problem of what to do in satis-
fying the needs and interests of the student. To quote further 
the Thirty-First Yearbook1/: 
A course of science would be directed toward the 
development of a number of principles that esta-
blish goals for the work. These principles will 
relate to the physical as well as to the biolo-
gical environment. The teaching materials used in 
developing them will be integrated so as to in-
dicate the relationship and meanings expressed by 
the materials, to show the interdependence of li-
ving things to each other and to their physical 
environment and to emphasi.ze science as unified. 
We hear a great deal in educational circles of 11 the pro-
ject," "the contract," 11 the long unit;~" 11 the short unit," 
"the Morrisonian unit," and other schemes for the purpose of 
giving meaning and vitality to the pupil's work. Any form 
of unitary organization of the subject-matter may be consi-
dered a step forward in providing for individual differences. 
At this point sharp differences of opinion have developed even t 
among those who insist upon some form of unitary organization. 
P~actically all the early textbooks in secondary-school 
bl Op. cit., p. 176. 
II 
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biology were little more than dilutions of college texts. At 
the present time, however, our current textbook writers have., 
in some cases, done little more than substitute 11 Un1 t" for 
the "Chapter" of the older books. In any case, a departure 
from the conventional method is always valuable and stimulating. 
Wilbur L .. Beauchamp~/ in his monograph No. 22 makes the follow-
ing comment: 
There are many advocates of the so-called 11 un1 t method" 
of instruction ••••• The term "unit" has nearly as many 
meanings as there are courses. A f'ew studies have been 
made in which attempt was made to prove or d1 sprove the 
value of this method. The issue, however, is confused 
because the studies have not separated distinctly the 
idea of' organization from instructional technique. -
Organizing a course in terms of' units is one thing; 
teaching by the 5-step technique is comething different. 
In some cases Topics taught by __ the 11 uni t technique" have 
been compared with topics taught by the assignment 
recitation technique. The writer knows of' no clear-
cut experiment which reliably determines the value of 
the unit organization as compared with a topical 
organization or the value of' the unit techniq1.1e as 
compared with the assignment recitation technique. 
The major difficulty is one of' devising adequate 
instruments t o measure the outcomes. 
The stand taken by Wilbur L. Beaucham~/ in his »onograph 
22 regarding the topical method of' organization is shown in the 
following quotation: 
The topical organization in the past has been an out-
come of a type of education in which the accumulation 
of facts is set up as an end product to be attained. 
While it is possible to arrive at an understanding of' 
the important generalizations in science by this 
1J Wilbur L. Beauchamp, "Instruction in Science, 11 National 
Survey of Secondary E~ucation4 .Bulletin, 1932, No. 17, 
Monograph 22, P• 51-52. 
g/ Op. cit., P• 17. 
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method, the emphasis on the accumulation of facts as the 
major goal would often secure these generalizations only 
as by-products of the course. This conception is in 
marked contrast to the viewpoint in which the facts are 
regarded as raw materials with which one thinks, and are, 
therefore, means, and not ends. a. The best method will 
be that method which educational science eventually 
determines to be the best method for attaining objectives. 
While employment of the topical method of organization 
does not necessarily indicate that the memorization of 
the subject matter is the most important aim of the 
course, the material included in the outline places 
emphasis upon the accumulation of details and facts 
rather than upon understanding. 
The cr1 tical test of any un1 t i:n biology is, Does it tend to 
contribute to the understanding of biological objecti vee 
through a study of the activities and processes of living 
things, or is it a descriptive account? 
Integration of textbooks.-- Table 14, on the following 
page, has been prepared after an examination of each chapter or 
unit in textbooks I-X to show the integration of chapters or 
units found therein, based on the three main d1 visions of 
biology; namely, plant, animal, and human life. The table is 
divided into ten columns: columns 1-6 are devoted to textbooks 
on the unit plan; columns 6-10 are devoted to textbooks based 
j1 on the trad1 tional chapter plan. Columns 2 and 6 have been 
I 
1 included to show the units and chapters that are applicable to 
j all of the three main divisions of biology with the exception 
I of those in parentheses which may refer to any two divisions. 
jAn examination of columns 2-5 will reveal the degree of integra-
; tion of the textbooks on the unit plan, and may be arranged in 
! l the following order: Texts III, II, V, IV, and I • 
,, 
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Text-
book 
,/"""' Uni t 
Plan 
1 
I,g/ 
II 
III 
r---
IV 
Table 14. Distribution o:f Chapters or Un1 te According 
to the Three Main Divi sions o:f Biology, the 
Integration and Emphasis o:f Chapters or Unl ts 
:for Each Textbook Analyzed. 
Chapters 
I 
Chapter Emphasizing Dealing Wi tl 
or 
Applicable Plants Animals Man 
To All 1/ 
2 3 4 
(1) (1) 10, 11 W. 2* 3 4 5 
-
6 7 8 9 
~~~ (2) ( 3) 
( 1) g;e; ( 3 )~/ ( 5) 1 ~ 2~ ( 3~ ( 4) (7~ (8) (9l \6 7) 8) 
-
(10 11 (12 ~10~ (11) (12) ( 13 (14) . 13 .M 
1, 2~ 3, 4, 6 7 a, 9, 10, 19, 20 21 22 
5 (7), (26) 11~ 12, 13, 14, 23, 24,~5, 26 
(36l 37, 15, 16 17 18 (27) 28, 29, 
(40 (43) 36 (38),-r5IJ 30, 31 32, 33 
(57 (58) \54) (57) (58) 34 3538 39, 
. . 40 1"43).55 
\57) (58) 
l, 2, 3 ( 4) ~ 11, 12, 13, 6, 7, 8, 9, 10, 
5 (54) 14, 15, 16, 17, 23, 24, 25, 26, 
18, 19, 20, 21, 27, 28, 29, 30, 
22, ( 44) 48 31, 32, 33, 34, 
49, 50, 52 t53) 35 45 47 53 
I ~ '{54)55-
I 
I 
I 
( 1)..21 (_g) .§ ( 1) ( 2) ( 3) ( 1) ( 2) ( 3) 1 
4 6, 11 10, 12 13 19 ( 5) ( 7) 8 9 
(19) (22) 23 (27) ~ r-31) < 14) < 15) Tl9) 
25, (26) 27 (20) 21, 22 
~ _g.§ ( 27)29 
~MMM 36 
.§2 
5 
#I 5 6 9 15 
(17) (18) (20) 
( 21) ( 27) ( 31) 
( 34) ( 35) 41, 
42, ( 43)' 44, 
45, 46, 47, 48, 
49, 50 51 52, 
53, .Q.i \55) 56 
~9, 60 
( 35) 36, 37, 
38, 39, 40) 41, 
42, 43 (44 
<& 46 (47) 
5 e (52) 56 
.§ ( 9) .ll J:.Q 16, 
17, 18, (20) 
( 24l 28, ( 30) (;51 ( 32) ( 3~) 
( 34 ( 35) ( 36) 
( 37) 38 
Text-
Book 
Old 
Chapter 
Type 
6 
VI 
VII 
VIII 
IX 
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Chapters Chapters Emphasizing -Dealing W1 tb 
or 
Applicable Plants Animals Man 
To All 
7 a 9 10 
. 
1 ( 2) 5. ( 7) (g).2/ 4 6 (77 ~2) 3 7-a/ 21 12, . ,q; 13, 14, ~ 
8 9 11, (15) 10, (29) ~ 25) (28) T29) 16, 17, 18, 19, 
( 21~ ~ 29)· (33~ ~ 40 j,g 31 32 41 43 44 20, 22, 23, 24 , (39 42) (44 45 46484900- 25 26 27, 28 
~~~ (45) - ---- \30) l31) (32) 33 34, 35 , 36, 
37 J 38, ( 39) 
( 43) ( 46) 47 
( 48) ( 49) \50) 
51 
1, 2, 3 4 ..§, 6, 7 .§ 9 J ( 4) (14) 15 ( 5) ( 10) ( 13) 
( 8) ( 14) 10 11l 12 13 ~ 17, 18, (15) (17) (20) 
(16) - (14) 24) - 19, _gQ 21 22 23, .~ 2(?, 26, 
27, 28, 29 
1, 2, 3, 4, Is, 7, 8 , 9 10, 18, 19 _gg 21, ( 17~ ( 20~ ( 25~ 5, (9) 36 , 11, 12, 13, 14, 22).J3, 24, M ( 26 ( 30 ( 33 . . 
39, 53, 56, 15, 16, 17 48 ( 26 27, 28, 35, 37, 38, ~ 
57 
_g 52M 29, ~ 31, 32, 40, 41, 42, 43, 
~: 34, ~50 1) 44, 45, 46, 47, ( 48) ( 49) (54) 
55 
-
1 2 ( 3) [:.1 (7) (8) 9 (8) 13 ( 14) .!§ 6 (7) 10 11 12 ( 4) 5 ( 8) 13) .!.1 15 16 ~ _ 20m: 22 23 16 (~7) (18) I 
ll TI9) < 2o) < 21> ~ 
25 ?6 27 
.. 
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Table 14. (Concluded) 
Text- Chapters Chapter Emphasizing Text-
r- Book Dealing With Book Untt or Old 
Plan Applicable Plants Animals Man Chapter 
To All 1/ Type 
1 2 3 4 5 6 
~ 1) ( 2) 3 1 (g) 4 16, 17, (2) 6, 1,, a, 9, ( 10) (11~ (15) 
v 4). 5 ( 7) 18, 19, 20l 21 ,10 11 12, 13, ( 22) ( 25 28, 
27 ( 35) . _gg 23' _g_§ 26) 14, lQ 24, _g§ 29 1 3() J 31, 321 X 
36 33, 34, ]2 ~ 
37 
I 
I 
Chapters Chapters Emphasizing Dealing With 
or 
r Applicable Plants Animals Man 
To All 
' 7 8 9 10 
' 4 ( 5) (6) 2* 3 5 6 7 11, 12 13 (14) 15 1, a, 9, (13) 
I ( 7) 10 ( 14~ '16-19 27 (19}20\?1) 17 18 21 2,W 23, 
(14~ (15l (29 --- ( 25) (,g§) ( ?7) 24 25 1]6) c 28, 
1 ( 16 (19 29 - -30, 31 
I (25) (27) 
I { 29) 
1--- ·--
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I 
t 
:::,_ 
I 
I 
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I 
-il 
I 11/· 
I 
.Y· 
I 
I 
li I 
II JAI. 
:I 
jl b/. 
,-
1 I .Q/. 
~/. 
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Key to Table l4e 
The chapters under column two deal with biological 
principles wholly or are applicable to all of the three 
main divisions of plants, animals, and man. 
Textbook I, under column one, differs from the other 
textbooks based on the unit plan in that it has only 
11 chapters and 15 units w1 th two overviews t otaling 
21 pages or 2.7 per cent of the total text. 
I 
I 
il 
II ,, 
ji 
II 
II 
II 
ij 
The chapters underscored in col.umns four and nine indi cate 
1
1; 
that those particular chapters deal mainly with animals 
and with reference to one or more divisions of biology. I 
I 
I 
The chapters underscored in columns three and eight deal 
mainly with plants and with reference to one or more 
divisions. 
The chapters in parentheses appearing in two or more of 
the main divisions indicate that the chapters are equally 
divided and that if they appear in colwnn two they have -
special reference to one of the three main divisions. 
The chapters underscored in columns five and ten indicate 
that the chapters deal mainly wi tb man. 
Chapter 51, textbook III, on soil erosion is placed under 
column five because it has a direct bearing on the 
welfare of man. 
The chapters without parentheses or underlines indicate 
that the chapters deal almost exclusively with any one 
of the three main divisions of biology (columns three, 
four, or five). Those chapters appearing in columns 
two and seven) involve principles equally applicable to 
plant, animal, and human biology. 
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For those based on the traditional chapter plan columns 
7-10 1 the degree of integration is as follows: Texts VIII, VI, 
X, VII, and IX, the latter two books are about equally 
integrated. The writer makes no attempt to compare one text 
with another because of the variation in the number of unite 
or chapters. It is more important, however, to note the degree 
of integration found within each textbook. The key following 
table 14 is intended to guide the reader in interpreting the 
degree of integration for each text and to show the amount of 
emphasis given to one or more of the three main d1 visions of 
biology. 
li d 
ll 
I 
The selection of text.-- Aside from ~~e fact that a pro-
gressive teacher can adapt practically any biology textbook to 
class work by the introduct-ion of supplementary materials 
available to him from many sources, the writer selects text-
book I as an illustration of the progress made so far in the 
direction of the activity of the pupil rather than the 
activity of the teacher. 
The book is divided into three parts: Part I is a 
descriptive account or survey of biology. It provides a back-
ground on which the pupils may think effectively about the 
living things surrounding them. Part II deals w1 th life 
functions and interrelationship of organisms, while Part III 
i/ 
II 
I' 
I 
I 100 
I 
is concerned with the principles or generalizations of biology. I 
The text has be~n org~~zed to imply scientific attitudes of 
mind. 
At the end of each problem--and the problems are short--
there are three types of pupil activities: Exercises, Problems 
l 
for Classroom Discussion, and Activiti&s for the Junior I 
II Biologi sts. The "Problems for C:lassroom Discussion" are com-
parable to the conventional end chapter questions as found in 
textbooks VI-X, but the questions are stimulating and 
challenging. The "Activities for the junior Biologists" are 
II 
II 
,, 
IJ meant for superior students who do not need much help in the 
il 
!I !, 
ij 
!I I optional related activi ties. This is compatible w1 th the 
modern trend in providing for individual differences. However, 
these activities presupposes the availability of a laboratory. I 
---------- ·---------------
11 
i 
I 
I 
'• 
I 
I 
I 
li 
I! 
I 
I !I 
I 
In the order of their ranks as contributing to individual 
differences are textbooks I, IV, III, V, and II f or the unit 
plan, and textbooks IX, VII, VI, VIII, and X for the tradition-
al chapter plan. 
Summarx.-- A comparison of five recent secondary school 
biology texts based on the unit plan and five on the tradition-
al chapter plan has been made to determine: 1) topics treated, 
2) the amount of space and the percentage of sPace devoted to 
each topic, 3) the sequence of topics, 4) the various methods 
of presentation of the topic, 5) the number and types of 
illustrations, 6) the organization of the contents, and 7) the 
2. Various methods are used in presenting the units or 
topics such as questions and problems to be answered (e.g. 
textbooks I, IV, VI, and VII), and these are based upon a 
quantitative provisions for pupils of 'different interests , 
/I 
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needs, and abilities. Additional questions or problems for 
/ laboratory and classroom discussion are g1 ven at the ends of 
.I 
I 
I 
I' 
'I 
I 
I 
I 
!I 
II 
il 
'I 
li 
i 
I 
I 
the chapters. 
,I
II 
i 
I 
3. All the textbooks analyzed in this study with the 
exception of VII and X are abundantly illustrated, but no 
attempt is made by the writer to evaluate the different forms 
I 
I 
of graphic representations. 
I Practically all the textbooks begin w1 th the traditio ' 
al 11 composition of living th1ngs11 or with a "comparison betwee 
living and lifeless things. •• 
5. An objective of every textbook (I-X), whether 
mentioned or implied, is to augment the vocabularies of the 
pupils by the add1 tion of scientific or technical terms. The 
problem has been to determine how fast new words should be 
presented to the pupils in the high school in order that they 
may succeed in their work and not become discouraged~ Where 
no glossary of terms is provided the scientific words are 
included in the text. In textbooks II, III, and VII the 
technical terms are g1 ven either at the beginning or at the 
end of each chapter~ 
6. Nearly all the authors state in their prefaces the 
I 
I 
! 
need of the 1ntegrat1on of knowledge of plant and animal. l1fe ~ ~ 
in relation to human welfare and progress. The degree of II 
I 
integration of chapters for each textbook is found in table 14. 
7. Textbook I has been selected by the writer as an 
102 
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illustration of the progress made so far in the direction of 
providing for individual differences. 
e. As compared to the chapters of the traditional type, 
the units are divided into problems of sufficient length and 
scope to cover not more than one period of classroom work. 
This problem teaching, for which acceptable standards and 
methods have been lacking, is reduced to the fo:rm of definite, I 
rational procedure, aided by exercises, laboratory work, class 1 
I 
I discussion, visual aids, and collateral reading. 
Conclusion.-- The results from the analyses of ten text- !I 
'I 
books in biology at the secondary-school level indicate that: II i 
:
1
, 1. A study of the topics in all the texts reveals a i 
I considerable agreement among textbook writers as to what topicsJj 
jl should be included in the texts. It may be noted also that !i 
II 
I 
I 
i 
I 
II 
I 
where one topic is given a great deal of attention in one text 1 1 
it may be given considerably less attention in another. 
i 
! 
I 
I 2. From an examination of tables 3-7 it is elearly seen 1 I 
that the authors have different ideas of what constitute a 
unit. Certain textbook writers have done little more than 
substitute "Unit 11 for the "Chapter" of the older books. In 
recent years an effort has been made to limit the pedagogical. 
connotation of the term "unit." In biology, its application 
has been to specific topics. 
3. All the textbooks, with the exception of VIII and X, 
stress the practical application of biological principles 
I 
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I 
i 
1/ 
rather than theory. 
4. The practical and theoretical aspect of biology in all 
the textbooks used in this study are integrated more or less 
with the idea of improving the educational range of the student 
5. Any form of unitary organization of the subject-
matter may be considered a step forward in providing for 1n-
di vidual differences. 
6. A far-reaching general principle can not be properly 
appreciated or even acquired unless presented against a back-
ground of general information. Every opportunity must be 
provided for the student to put his biology to use in life's 
problems by additional related activities. 
II 
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.ABSTRAGT OF THE THESIS 
Purpose.- Briefly, this study was made tor the purpose o:r 
comparing five recent biology textbooks based on the unit plan 
and t"i ve on the trad1 tional chapter method in an e.f'f'ort to de-
termine: a) the topics treated, b) the amount of' space and the 
percentage ot space devoted to each topic, c) the sequence of' 
topics, d) the various met.bods of presentation of' the topic, 
e) the number and types of illustrations, :r) the organization 
of' the contents ot" the textbooks, and g) the integration of 
chapters or un1 ts for each textbook. 
Procedure.- The major! ty- of' the textbooks selected for 
this study were taken from a list suggested by Alfred c. Kin-
1/ 
sey. The contents of' the different texts were examined to de-
termine the relative amount of spa.ce devoted. to eaoh of the 
different topics. The pages tor each topic was totaled to show 
the amount of' space given to it. Because of' their direct bea-
ring on the subject-matter at hand, the illustrations such as 
diagrams, charts, and plates were included in the total amount 
of space tor each topic. The sequence of topics as found in 
eaoh textbook was tabulated and comparisons made. The total 
number of illustrations for eaoh book was also determtned by 
counting the number of figures devoted to it. An analysis is 
made o:r the organization of' the contents of' all the textbooks 
used in this study by examining the contents of' each and oom-
1/ Op. oit., P• 96. 
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parisons made. The amount of space devoted to supplementary 
material such as the preface, the table of content, the appen-
dix, the glossary, the index, and the bibliography was deter-
mined by counting the number of pages given to it for each 
textbook. From an independent study, the word ~Space for each 
text is also given. This was determined by multiplying the a-
verage number of words per line by the number of' lines per page 
and this result multiplied by the total number of pages of ae-
tual text. The average number of pages per chapter was deter-
mined by dividing the total number of pages of actual text by 
the number of chapters in each book. 
FindiASs.- The study reveals a general trend in the se-
quence of all topics under the three main divisions of biology, 
namely, plant, animal, and man. The analyses show considerable 
differences in the emphasis plac~d on the same topics by the 
different authors, and seem to indicate the various methods 
of presenting the topios as quanti tat1 ve provisions for pupils 
of different interests and abilities. All the textbooks ana-
lyzed are abundantly illustrated with the exception of two. 
Practically all begin with the traditional "Compos! t ion of li-
ving thingstt or with a ttoomparison between living and lifeless 
things."" The study indicates the trend of emphasizing plants 
and animals in relation to the welfare and progressof man. As 
compared to the chapters of the traditional type, the units 
are divided into smaller problems of sufficient length and 
scope to cover not more than one period of classroom work. 
---------- ----- --~---=-----=--- -:--- -----------_:--=...:=-:-_:=-:=-=--=-=====-======== ----
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Textbook I may be considered an example of the progress made 
so far in the direction of providing for individual differ-
ences. 
Conclusions.- The results of the analyses reveal consi-
derable agreement among textbook writers as to what topics 
should be included in the texts. It has been noted. that where 
one topic is given a great deal of attention in one text it 
is given considerably less attention in another. The authors 
of the textbooks on the unit plan have different ideas of 
what constitute a unit. All the textbooks used in this study 
with the exception of two stress the practical application of 
biological principles rather than theory. The practical and 
theoretical aspect of biology are integrated more or less wL th 
the idea of improving the educational range of the students. 
Any form of unitary organization of the subject-matter may be 
considered a step forward in providing fo-r individual differ-
ences. M>reover, it may be assumed that any far-reaching gene-
ral prinoiple can not be properly appreciated or even acqui-
red unless presented against a background of general informa-
tion •. The unit plan by means of additional related aoti vi ties 
provides every opportunity for the student to put his biology 
to use in life's problems. 
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